
Air Resources  Board 
Alan  C. Lloyd, Ph.D. 

Winston H. Hlckox Chairman 
1001 I Street P.O. Box 2815 - S a c r a m e n t o ,  California 95812 -www.arb .ca .gov  

Gray Davis 
Agency  Secretav Governor 

MEMORANDUM 

TO:  John Sanders, Chief 
Environmental Monitoring and Pest 

Department of Pesticide Regulation 
Management Branch 

FROM: George Lew, Chief 
Engineering and C h 
Monitoring and Laboratory Division 

DATE: October 15,2001 

SUBJECT: FINAL REPORT FOR THE 1999 CYCLOATE AIR MONITORING 

Attached is the final,  "Report for the Application and Ambient Air Monitoring for 
Cycloate."  Also attached is the separate volume of appendices for  the report. We 
received  your comments (March 7,2001, Sanders to Lew) on the draft cycloate report 
(December 4,2000, Lew to Sanders) and have made a number of corrections and 
changes you recommended. 

If you or your staff have questions or  need further information, please contact Kevin 
Mongar at (916) 322-2449. 

AttachmenVSeparate Appendices 

cc: Randy Segawa, DPR (w/Attachment/Appendices) 
Sharon Lee,  DHS (w/Attachment) 
George Alexeeff, Ph.D.,  OEHHA (w/Attachment) 
Stephen L. Birdsall, Imperial County Agricultural Commissioner  (APCO) 

(w/Attachment) 

The energy challenge facing California is real. Every Californian needs lo fake immediate action lo reduce energy consurnplion. 
For a list of simple ways you can reduce demand and cut your energy costs, see our Websile: htto:i/www.arb.ca.aov. 

California Environmental Protection Agency 
Printed on Recycled Paper 

http://www.arb.ca.gov


State of California 
California Environmental Protection Agency 

AIR RESOURCES BOARD 

Report for the Application 
and Ambient Air Monitoring for Cycloate 

Testing Section 
Engineering and Certification Branch 
Monitoring and Laboratory Division 

Project No. C99-084 (Ambient) 
C99-084a (Application) 

Date: October 15, 2001 

Approved: 

This report has been reviewed by the staff of the California Air Resources Board  and 
approved for publication. Approval does not signify that the contents necessarily reflect 
the views and policies of the Air Resources Board, nor does mention of trade names or 
commercial products constitute endorsement or recommendation for use. 



Summary 

Report for the Application 
and Ambient Air Monitoring for Cycloate 

This report presents the results of application and ambient air monitoring for cycloate. 
Application monitoring was conducted in Imperial County around the use of cycloate as 
an herbicide on 67 acres of sugar beets from October 5 to 10, 19991 Ambient 
monitoring was conducted to coincide with the use of cycloate on sugar beets in 
Imperial County from September 2 to October 15, 1999. Tables 4 and 7 present the 
results of application and ambient air monitoring for cycloate, respectively. Summaries 
of the application and  ambient results are presented as Tables 5 and 8 respectively. 
The application sample results have also been summarized as associated with 
sampling period wind roses in Figures 4 through 12. Laboratory results, in units of 
ngkample, equal to or above the estimated quantitation limit (EQL) of 63.0 ngkample 
are reported to 3 significant figures. Results equal to or above the method detection 
limit (MDL) of 12.6 ng/sample but below the EQL are reported as detected (Det). Air 
concentration results (in units of ng/m3 and pptv) are reported to 2 significant figures. 
The air concentration, expressed in units of ng/m3 (or pptv), associated with the EQL is 
dependent on  the volume of air sampled which varies from sample to sample. For a 24- 
hour sampling period at 3 Lpm the air concentration would be 15 ng/m3 (1.7 pptv) for 
cycloate as associated with the EQL. 

All of the  four application background samples had results of "cMDL". Of the sixty-four 
application samples collected (spikes, blanks, collocated and background samples 
excluded) ten were found to be above the EQL for cycloate, twenty-four sample results 
were "detected", twenty-nine sample results were <MDL and one sample (S16) was 
invalidated due to a sampling problem. The highest cycloate concentration, 500 ng/m3 
(56 pptv), was observed at the S2 (south-2) sampling site during the 3rd sampling 
period (2nd application). 

Of the one-hundred-fifteen ambient samples collected (spikes, blanks and collocated 
samples excluded), twenty-seven were found to be above the EQL  for cycloate, forty- 
five were found to have  results of "detected" and  the remaining forty-three were  below 
the MDL. The highest cycloate concentration, 220 ng/m3 (25 pptv), was observed at the 
Heber Fire Department (HFD) sampling site on September 22, 1999. 
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Report for the Application 
and Ambient Air Monitoring for Cycloate 

I. Introduction 

At the request of the California Department of Pesticide Regulation (DPR) (September 
2, 1998 memorandum, Okurnura to Lew), the Air Resources Board (ARB) staff 
determined airborne concentrations of the pesticide cycloate. Application monitoring 
was conducted in Imperial County around the use of cycloate as an herbicide on 67 
acres  of  sugar beets from October 5 to 10, 1999. Ambient monitoring was conducted to 
coincide with the use of cycloate on sugar beets in Imperial County from September 2 to 
October  15, 1999. This monitoring was done to fulfill the requirements of AB 1807/3219 
(Food and Agricultural Code, Division 7, Chapter 3, Article 1.5) which requires the ARB 
"to document the level of airborne emissions .... of pesticides which may be determined 
to pose a present or potential hazard ..." when requested by the DPR. The ARB 
Evaluation Section Laboratory conducted the method development and sample 
analyses. Testing Section staff conducted site selection for the application and ambient 
studies  and sample collection for the application study. Air Quality Surveillance staff 
conducted sample collection for the ambient study. 

The protocol for  the application and ambient air monitoring for cycloate is enclosed 
separately as Appendix I (page 1 of a separate volume of appendices to this report). 

The laboratory report, "Cycloate Method Development and Cycloate Analytical Results 
for Ambient Monitoring and Application Samples", is enclosed separately as Appendix II 
(page 8 of the separate volume of appendices to this report). The sampling/analysis 
Standard Operating Procedures (SOP) are also enclosed in Appendix II (page 34 of the 
separate volume of appendices to this report). 

The pesticide use report for the application study is enclosed separately as Appendix 1 1 1  
(page 41 of the separate volume of appendices to this report). 

The DPR's September 2, 1998 memorandum, "Use Information and Air Monitoring 
Recommendation for the Pesticide Active Ingredient Cycloate" is enclosed separately 
as  Appendix IV (page 42 of the separate volume of appendices to this report). 

The.application and ambient field log sheets are enclosed separately as Appendix V 
(page.58 of the separate volume of appendices to this report). 

The application meteorological monitoring results are enclosed separately as Appendix 
VI (page 70 of the separate volume of appendices to this report). 
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II. Chemical Properties of Cvcloate 

The following information regarding the chemical properties of cycloate was obtained 
from the DPRs September 2, 1998 memorandum, "Use Information and Air Monitoring 
Recommendation for the Pesticide Active Ingredient Cycloate" (page 42 of appendices). 

Pure cycloate (CAS:I 134-23-2) exists as colorless liquid with an aromatic odor. 
Cycloate has a molecular formula of CIIH~~NOS and a molecular weight of 215.37 
g/mole. It has a water solubility of 9.5 x 10' mg/L at 25 OC, a Henry's Constant of 4.76 x 
1 0-6 atm.m3/mol at 25 O C ,  and a vapor pressure of approximately 1.60 x 1 0-3 mm Hg at 
25 OC. 

Soil-applied cycloate volatilizes readily from moist soil when it is applied to the soil's 
surface without incorporation. Volatilization does not play a large role in cycloate's loss 
from dry soils. Microbial breakdown plays a major role in cycloate's disappearance from 
soils, when cycloate is incorporated to a depth of two to three inches. Cycloate resists 
leaching in heavy clay and highly organic soils; however, in loamy sand it leached 
downward three to six inches with application of eight  inches of water. Under crop 
growing conditions, cycloate's reported half-life ranged from four to eight weeks in 
several soils. 

In plants, cycloate is readily taken up by sugarbeet roots and translocated to the stems 
and leaves. Although not applied to foliar surfaces, cycloate is rapidly absorbed by 
leaves. Cycloate does not persist in plants. Within three days after treatment, cycloate 
is rapidly and completely metabolized in sugarbeet roots and foliage to ethyl- 
cyclohexlamine, carbon dioxide, amino acids, sugars, and other natural plant 
constituents. 

The acute oral LD50 of cycloate is 2,000-3190 mg/kg and 3,160-4,100 mg/Kg for male 
and female rats, respectively. The LC50 (96 hour) for rainbow trout is 4.5 mg/L and 10 
ppm for mosquito fish. Cycloate entered the risk assessment process at  DPR under the 
Birth Defect Prevention Act of 1984 based on its toxicity in animal studies. Damage to 
the nervous system was the major concern, however cycloate also demonstrated 
chronic toxicity, oncogenicity and reproductive toxicity. 

1 1 1 .  Sampling 

A sketch of the sampling apparatus is shown in Figure 3. Samples were collected by 
passing a measured volume of ambient air through XAD-2 resin. The XAD-2 resin 
tubes were obtained from SKC (#226-30-06). Rotameters were used to control sample 
flow rates. The rotameters were adjusted to the correct flow (3 Lpm)  before each 24- 
hour sampling period and checked at  the  end of each sampling period using a 
calibrated digital mass flow meter. The sampling system operated continuously with the 
exact operating interval noted. Samplers were leak checked before and after each 
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sampling period with the sampling cartridges installed. Any change in  the  flow rates 
was recorded in the field log book (see appendices pg. 58). The resin tubes were 
protected from direct sunlight and supported about 1.5 meters above  the  ground (or 
roof) during the sampling period. At the end of each sampling period the tubes were 
capped and placed in culture tubes with an identification label affixed. The field log 
book was used to record start and stop times, sample identifications, start and  stop flow 
rates and any other significant comments. Subsequent to sampling, the  samples were 
shipped or transported on dry  ice, as soon as reasonably possible,'to the Evaluation 
Section Laboratory in Sacramento. The samples were then stored in the freezer until 
extraction and analysis. A chain of custody sheet accompanied all samples. 

A. Application Monitoring 

The DPRs monitoring recommendation suggested that application-site air monitoring 
should be conducted in Imperial County during the same months as the  ambient  study, 
in association with cycloate use on sugar beets  at  the highest rates of use; Le., about 
4.0 pounds per acre. 

A 67 acre sugar beet field (actually 2 adjacent plots) was chosen for the application 
monitoring site. Refer to Figure 2 for a diagram of the application site. Refer to 
Appendix 1 1 1  (page 41 of appendices) for a copy of the pesticide use report. Note that 
the use report stated that the "acres applied" was 70.00. However, the measured 
application area was 67 acres. 

Information collected regarding the application included: 1) the elevation of each 
sampling station with respect to the field, 2) the orientation of the field with respect to 
North (identified as either geographic or magnetic), 3) an accurate record of  the 
positions of the monitoring equipment with respect to the field, including the distance 
each monitor is positioned away from  the edge of the field and an accurate drawing of 
the monitoring site showing the precise location of the monitoring equipment and any 
wind obstacles with respect to the field, 4) the field size, 5) the application rate, 6) 
formulation and 7) method and length of application. Details regarding the  site and 
application are summarized below in Table 1. 

Table 1. 
Application Information 

Range/Township/Section: R:l5rT:16/S:29 
Product Applied: RO-NEET 6-E (6 Ibs.  A.I.  per gallon) 
Type of Application: Ground spray, mulch and incorporation in 24 " bands 
Application Rate: 30 gallons product in 1400 gal. water per 70 acres 

Grower/Applicator: Tony Abatti/Mike Mannix 
(2.58 Ibs. cycloate A.I.  per acre) 
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A three day monitoring period was recommended in the DPRs November 4, 1998 
memorandum with intended sampling times  as follows: (where the first sample is  started 
at the start of application) during application, followed by a I-hour sample, a 2-hour 
sample, a 3-hour sample (or up to 1 hour before sunset), a 6-hour sample (or up to 1 
hour before sunset), overnight (until 1 hour after sunrise), daytime (until 1 hour before 
sunset), overnight (until 1 hour after sunrise) and 24 hour (until 1 hour after sunrise). 

Background samples were taken at  each position to establish if any'cycloate was 
detectable in the air before the application (i.e., from nearby applications). The 
background samples were collected from 1530 to 0620, October 5 to 6, 1999 (14 3/4 
hours). The application started at 0735 on October 6, 1999 and was stopped due to 
tiller breakdown at 0755. The application was restarted at 1145 and ended for the day 
at  1630. The air samplers were turned off at 0800 and restarted at  1 145. The 
application was started again at 0710 on October 7 ,  1999 and ended for the day at 
1630. The application was started again at 0740 on October 8, 1999 and  was 
completed at 1120. The ground spray application was conducted by tractor and started 
in the southeast corner with north/south passes. Table 2 lists the approximate sampling 
periods. 

Table 2. 
Application Sampling Periods 

Period Approx. # Hours 
Background 14 3/4 hours 10/5-6/99 

1 (Application) 7 hours 10/6/99 

2 14 1/4 hour (overnight) 10/6-7/99 

4 14 hours (overnight) 10/7-8/99 
3 (Application) 10 hours 10/7/99 

5 (Application) 4 hours 10/8/99 
6  6 1/2 hours (daytime) 10/8/99 

8 24 hours  1019-10/99 
7 13 3/4 hours (overnight) 10/8-9/99 

Time 
1545 to 0630 
0630 to 0800 
1145 to 1645 
1645 to 0700 
0700 to 1700 
1700 to 0720 
0720 to 11  30 
1130 to 1800 
1800 to 0745 
0745 to 0745 

Eight samplers were positioned, four equally spaced on each of the north and south 
sides of the field. A fifth sampler was collocated at the "S3" position (refer to Figure 2). 
The N1 sampler was positioned 16 feet  north and 44 feet east, the N2 and N3 samplers 
were 130 and  95 feet north respectively and the N4 sampler was 69 feet from the 
northwest corner of the field. The S I  sampler was positioned 69 feet west of the 
southwest corner, the  S2 and S3 (and S3D) samplers were 42 and 39 feet south 
respectively and the S4 sampler was  62  feet south of the southeast corner of the field. 
All the samplers were at the same elevation relative to the field. 

The meteorological station (oriented toward geographic north) was positioned in the 
middle of the two plots on the south side of the field. The meteorological station was set 
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up to determine  wind  speed  and direction, air temperature, barometric pressure and 
relative humidity. The raw meteorological station data is available on a 1.44 MB diskette 
(comma delimited text format). Appendix VI (page 11 1 of  the appendices) lists  the 
meteorological station data in 15-minute averages for  the  test period. ARB staff noted 
the degree of cloud cover, on  the sample log sheet, whenever sample cartridges were 
changed. The sky conditions were clear during the study period. 

B. Ambient Monitoring 

Ambient monitoring was conducted to coincide with the  use of cycloate on  sugar beets 
in Imperial County for six weeks from September 2 to October 15, 1999. Four sampling 
sites were selected by ARB personnel from the areas of Imperial County  where  sugar 
beet farming occurs and in populated areas or in  areas  frequented by people. Sites 
were selected with considerations for both accessibility and security of the sampling 
equipment. Urban  background  samples  were collected at  the Imperial County Air 
Pollution Control District office in El Centro. The five sites are presented in Figure 1 and 
listed in  Table 3. Twenty-four hour (approximately) samples were taken Monday 
through Friday (4 samples/week) at a flow rate of 3 Lpm. Twenty-three discreet 
sampling  days  were monitored at each  site for a  total of 115 samples (plus 30 
collocated samples, 4 trip blanks and 8 quality assurance  spikes) were collected. 

MES 

WES 

ELC 

HFD 

Table 3. 
Ambient  Sampling Sites 

Mulberry Elementary  School (760) 344-8600 
1391 Rutherford Road Sue Hess 
Brawley, CA  92227 Superintendent 
Range/Township/Section:  R.15E/T.13S/S.10 

Westmorland  Elementary  School (760) 344-4364 
1000 Elk Hills Drive Linda Morse 
Westmorland, CA 95632 Principal 
Range/Township/Section: R.13E/T.13S/S.IO 

Imperial County  APCD Office (760) 339-4606 
150 S. 91h Street Brad Poiriez 
El Centro, CA  92243 Dep Air Poll. Contr. Officer 
Range/Township/Section:  R.13E/T.15S/S.G-NW1/4 

Heber Fire District (760) 355-1  191 
1085  lngram Avenue Assist. Chief Nippins 
Heber, CA 92249 
Range/Township/Section:  R.13E/T.16S/S.27-SW1/4 
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CLX ARB Air Monitoring Station (760) 575-6856 
1029 Ethel Curt Schreiber 
Calexico, CA 92231 (Background site) 
Range/Township/Section: R.14E/T.161/2S/S.14-NE1/4 

The  Mulberry Elementary School is located in an agricultural area northeast of Brawley. 
There were agricultural fields directly adjacent (e.g., 50 yards) the school on all sides. 
The sampling unit was placed on the roof of a one-story building at a height of 
approximately 12 feet. The sampling cartridges were positioned approximately 4 feet 
above  the  roof. Thus, air was sampled through the cartridges at a height of 
approximately 16 feet above the ground. 

The Westmorland Elementary School is located in  a residential/agricultural area of the 
small town of Westmoreland. There were agricultural fields approximately 200 yards to 
the  south  and east and approximately 1 mile to the north and west of the school. The 
sampling unit was placed on the roof of a one-story building at a height of approximately 
18 feet.  The sampling cartridges were positioned approximately 4 feet above the roof. 
Thus, air was sampled through the cartridges at a height of approximately 22 feet above 
the  ground. 

The urban background monitoring was done at the Imperial County APCD office, 
located in a businesshesidential area of El Centro. There is no agriculture in  the 
immediate area around the site. The sampling unit was placed on the roof of the three- 
story building at a height of approximately 30 feet. The sampling cartridges were 
positioned approximately 4 feet above the roof. Thus, air was sampled through the 
cartridges at a height of approximately 34 feet above the ground. 

The Imperial County Fire Department, Heber Fire District  is located in the small town of 
Heber. There are agricultural fields approximately 200 yards to the south, 300 yards to 
the  west  and 1  mile  to the north and east. The sampling unit was placed on the roof of 
the one story building at  a height of approximately 13 feet. The sampling cartridges 
were positioned approximately 4 feet above the roof. Thus, air was sampled through 
the cartridges at a height of approximately 17 feet above the ground. 

The  ARB Ambient Monitoring Station is located on the east side of Calexico. The 
nearest agriculture is appproximately 2 miles to the north or east. The sampling unit 
was placed on the roof of the one story trailer at a height of approximately 12 feet. The 
sampling cartridges were positioned approximately 4 feet above the roof. Thus, air was 
sampled through the cartridges at a height of approximately 16 feet above the ground. 

IV. Analvtical Methodolocly 

The  "Standard Operating Procedures for Sampling and Analysis of Cycloate in Ambient 
Air"  are enclosed in Appendix 111 (page 34 of appendices). The procedures specify that 
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the exposed XAD-2 resin tubes are stored in an ice chest on dry ice  or in a freezer until 
desorbed with 3 mL of 5050 ethyl acetate/acetone. An aliquot of the extract is spiked 
with 30 ng of atrazine-I3C3  prior to extraction. The splitless injection volume is 1 uL. A 
gas chromatograph with a DB-5MS capillary column and a quadrapole mass 
spectrometer (MS) is used for analysis. The MS detector is operated in selected ion 
monitoring mode. 

V. Application and Ambient Results 

Tables 4 and 7 present the results of application and ambient air monitoring, 
respectively, for cycloate. Summaries of  the application and ambient results are 
presented in Tables 5 and 8 respectively. 

The Evaluation Section Laboratory determined the analytical MDL as (3.14)(s); where s 
is  the  standard deviation calculated  for the results of seven replicate resin spikes (near 
the estimated detection limit). The MDL was  12.6 ng/sample for cycloate. The 
estimated quantitation limit (EQL), calculated as 5 times the MDL, was 63.0 ng/sample 
for cycloate. Results equal to or above the MDL but below the EQL are reported as 
detected (Det). Laboratory results, in units of ngkample, equal to or above the EQL  are 
reported to 3 significant figures. Air concentration results (in units of ng/m3 and pptv) 
are reported to 2 significant figures. The air concentration, expressed in units of ng/m3 
(or pptv), associated with the  EQL is dependent on the volume of air sampled which 
varies from sample to sample.  For a 24-hour sampling period at 3 Lpm the air 
concentration would be 15 ng/m3 (1.7 pptv) as associated with the EQL  for cycloate. 

The equation used to convert cycloate air concentration from units of ng/m3 to pptv units 
at 1 atmosphere and 25 "C is  shown below. 

pptv = (ng/m3) x 10,0820575 liter-atm/m0le-~K)(298~K) = (0.1  135)  x  (ng/m3) 
(1 atm)(215.4 gram/mole) 

A. Application Monitorinq Results 

The application sample results have also been summarized as associated with 
sampling period wind roses in Figures 4 through 12. The spokes of the wind roses 
correspond to the compass direction of origin of the wind. For example, the breezes 
were predominantly from the  west during the background-sampling period. The 
segments of each spoke correspond to incremental increases in wind speed (knots), as 
illustrated by the legends. The length of the spoke (and each segment) corresponds to 
the portion of the sampling time that the wind was from that direction (at that speed). 

All of the four application background samples had results of "<MDL". Of the sixty-four 
application samples collected (spikes, blanks, collocated and background samples 
excluded) ten were found to be above the  EQL  for cycloate, twenty-four sample results 
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were "detected", twenty-nine sample results were <MDL and one sample (S16) was 
invalidated due to a sampling problem. The highest cycloate concentration, 500 ng/m3 
(56 pptv), was observed at  the S2 sampling site during the 3rd sampling period (2nd 
application). 

B. Ambient Monitorinq Results 

Of the one-hundred-fifteen ambient samples collected (spikes, blanks and collocated 
samples excluded), twenty-seven were found to be above the EQL  for cycloate, forty- 
five were found to have results of "detected" and the remaining forty-three were  below 
the  MDL. The highest cycloate concentration, 220 ng/m3 (25 pptv), was observed at the 
Heber Fire Department (HFD) sampling site on September 22, 1999. 

VI. Qualitv Assurance 

Field quality control (QC) for the application monitoring included the following: 

1) Four field spikes (same environmental and experimental conditions as  those 
occurring at  the time of ambient sampling) prepared by the Evaluation 
Section staff. The field spikes were obtained by sampling ambient air at 3 
Lpm for the same duration as the background samples (i.e, collocated with a 
background sample); 

2) four trip spikes; 
3) replicate samples (collocated) collected at one of the four sampling sites; 
4) a trip blank; and 
5) four background samples collected before the application. 

Field QC for the ambient monitoring included the following: 

1) Four field spikes (same environmental and experimental conditions as those 
occurring at  the  time  of ambient sampling) prepared by the Evaluation 
Section staff; the field spikes were obtained by sampling ambient air at  the 
background monitoring site for 24 hour periods at 3  Lpm (collocated with  an 
ambient sample); 

2) four trip spikes; 
3) replicate (collocated) samples taken for six dates at each sampling location; 

4) four trip blanks; 
and 

Rotameters were used to control the sampling flow rate. The flow rates were set at the 
start of every sampling period (every sample) using  a calibrated digital mass flow meter 
(battery operated). The flow rates were also checked and recorded at the end of each 
sampling period using the mass flow meter. The ARB Standards Laboratory calibrated 
the  mass flow meter. 
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The laboratory instrument dependent parameters (reproducibility, linearity and EQL) are 
discussed in the SOP (page 77 of the appendices). 

VII. Quality Assurance Results 

A. Method Development 

Refer to Appendix II (page 8 of the appendices) for discussion and results of method 
development studies. The freezer storage stability study results (pg. 39 of appendices) 
show that cycloate is stable for at least 8 weeks. All of the ambient and application 
samples were analyzed within 25 days of reciept. 

B. Trip Blanks 

The application trip blank and  the 4 ambient trip blanks had results of <MDL for 
cycloate. 

C. Application Backqround Sample Results 

All four of the application background samples had results of <MDL. 

D. Collocated Sample Results 

Referring to Table 6, two collocated pairs of samples for the application study had both 
results above the EQL. The relative differences (100 x difference/average) of the data 
pairs ranged were both 0%. 

Referring to  Table 9, six of the ambient collocated pairs had both results above the 
EQL. The relative differences (I00 x difference/average) ranged from 1% to 32%. 

E. Laboratory. Trip and Field Spikes 

Laboratory, trip and field spikes  are  all prepared at the same time and at  the  same level. 
The spikes are prepared in replicate sets of four (4) to allow statistics to be applied if 
necessary to evaluate differences in the results of the three sets. The laboratory spikes 
are placed immediately in a freezer and  kept there until extraction and analysis. The trip 
spikes are kept in a freezer until transported to the field. The trip spike samples are 
kept on dry  ice  in an ice chest (the same one used for samples) during transport to and 
from the field and at all times while in the field except for  trip spike sample log-in and 
labeling. The field spikes  are kept in a freezer until transported to the field. The field 
spike samples are kept on dry ice in an ice chest (the same one used for samples) 
during transport to and from the field and at  all times while in  the  field except for the 
sampling period. Field spikes were collected at the same environmental and 
experimental conditions as those occurring at the time of ambient sampling. The field 
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spikes were obtained  by  sampling ambient air through the previously spiked cartridges 
and are collocated with  an ambient. The extraction and analysis of laboratory, trip and 
field spikes normally occurs  at  the same time. Laboratory, trip and field spikes for the 
application and ambient studies were prepared by Evaluation Section staff. 

1) Laboratow Spikes: The laboratory spike results for  the application study are listed in 
Table IO. Each of the spike cartridges was spiked with 600 ng of cycloate. The 
average recovery  for  cycloate  for the application lab spikes was  '104%. The 
laboratory spike results for  the ambient study are listed in  Table  13. Each of the 
spike cartridges was spiked with 300 ng of cycloate. The average recovery for 
cycloate for  the ambient lab spikes was  91%. 

2) Trip Spikes: The trip spike results for  the application and  ambient studies are listed 
in Tables 11 and 14 respectively. Each of the cartridges was spiked with 600 and 
300 ng  of cycloate for  the application and  ambient studies respectively. The 
average recoveries for cycloate for the application trip spikes was 96% and for the 
ambient trip spikes was 93%. These results are consistent with the lab spike results 
and indicate that the sample transport, storage and analytical procedures  used  in 
this study produce acceptable results for cycloate. 

3) Field Spikes: The field spike results for  the application and  ambient studies are listed 
in  Tables 12 and 15 respectively. Each  of the cartridges was spiked with with 600 
and  300 ng of cycloate for  the application and  ambient studies respectively. The 
average recovery for cycloate for the application field spikes was 87% and for  the 
ambient field spikes was  58%.  The application results are consistent with the lab and 
trip spike results and indicate that the sampling, sample transport, storage and 
analytical procedures  used in  this study produce acceptable results for cycloate. 
The  ambient field spike results, however, indicate low recovery for cycloate. The 
outside temperatures  in Imperial County during the ambient study were very hot, 
e.g., I10  OF to 120 "F during the day. Sample breakthrough was possible but the 
analysis of the backup resin bed in four ambient  samples containing cycloate 
indicated no breakthrough. It is possible that chemical degradation of cycloate may 
have occurred. Note that the regular ambient  sample collocated with the field spikes 
had a result of detected  for cycloate. The cycloate recoveries were adjusted for this 
background level by subtracting 37.8  ng  ((MDL+EQL)/2)  from  the spiked sample 
results. 
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FIGURE 1 
Cycloate Ambient Monitoring Area 

(map provided by DPR) 

Gycloate Appircations by Acres in imperial  County (1 994-1995). 
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FIGURE 2 
Cycloate  Application  Site 
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Table 4. Cycloate  Application  Monitoring  Results 

Sample Cycloate  Sample  Results Sample  Sample 
Log-  Sample Volume Time  Time  End  Start 

# ID *(pptv)  (nglm3) nglsample (m3) (hours) (rnin.) Daterime Datemime 

1 N2B 10/05/99  1530  10/06/99  0620  890  14.8 2.67 <MDL  <MDL <MDL 
3 N3B 10/05/99  1540  10/06/99  0630 890 14.8 2.67 <MDL <MDL <MDL 
5 S2B 10/05/99  1600  10/06/99 0645 14.8 2.66 <MDL <MDL <MDL 

MDL = 12.6 ng/sarnple 
Det = Value was below the EQL of 63.0 ngkample but >MDL 
*pptv at 25 C and  1  atm 
NA = Not Applicable +,” .? L 



Table 4. Cycloate Application Monitoring Results 

Sample Cycloate  Sample  Results Sample Sample 
Log- Volume  Time  Time End Start Sample 

# *(pptv) (nglm3)  nglsample (m3) (hours) (min.) Datemime Datenime ID 

- 
ni, 

MDL = 12.6 ngkarnple 
Det = Value was below the EQL of 63.0 nglsample but 2 M D L  
*pptv at 25 C and 1 atm 
NA = Not Applicable 
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Table 4. Cycloate  Application Monitoring Results 

Sample Cycloate  Sample  Results Sample  Sample 
Log- Start Sample Volume  Time  Time End 

# ID '(pptv) (nglm3) nglsample  (m3) (hours) (min.) Datemime  Datemime 

MDL = 12.6 ngkample 

*pptv at 25 C and 1 atm 
Det = Value  was  below  the EQL of 63.0 ngkarnple but >MDL 

NA = Not Applicable 



Table 5. Summary of Cycloate  Application Results (nglm3) 

Sampling Hours 
Period North4  North3  North2 North1 South4 South3D  South3 South2 South1 Sampled 

8 I 24 Det Det I Det I Det I cMDL I De- 
~~ 

MDL = 12.6 ngkample 
Det = Value  was below the EQL of 63.0 ngkarnple but MDL 
NA = Not Applicable 



Table 6. Cycloate  Application  Collocated  Results (nglm3) 

Sampling Relative 
Period Difference Average South3D South3 

MDL = 12.6 ngkample 
Det = Value was below the EQL of 63.0 ngkample but 2 MDL 
NA = Not Applicable 
Relative Difference = (Difference/Average)lOO 



Table 7. Cycloate  Ambient  Monitoring Results 
- ~~~ ~~~ 

Sample Sample  Cycloate  Sample  Results Sample 
Log- Volume  Time  Time End  Start Sample 

# ID  Daterrime (m3) (hours) (min.) Daterrime 

MDL = 12.6 ngkarnple 
Det = Value was below the EQL of 63.0 nglsample but ZMDL 
*pptv at 25 C and 1 atm 
NA = Not Applicable 



Table 7. Cycloate  Ambient Monitoring Results  

Sample ~ Gycloate  Sample  Results Sample  Sample 
Log- Volume  Time Time End Start Sample 

# ID . *(pptv)  (nglm3) nglsample (m3) (hours) (min.) Datemime  Datemime 

MDL = 12.6 ngkarnple 
Det = Value was below the EQL of 63.0 ngkarnple but  ZMDL 
*pptv at 25 C and 1 atm 
NA = Not  Applicable 

. 



Table 7. Cycloate  Ambient  Monitoring  Results 

Sample 

(hours) (min.) Datemime  Datemime 
Time  Time  End  Start 

ID # 
Sample Log- 

Sample Sample 
Volume 

Cycloate  Sample  Results 

(m3) *(PPtV)  (nglm3) ngkample 

I 55 kLX7D 109/15/99 10051 09/16/99 10201  14551  24.21  4.41 Detl  Detl Ded- , I ~ 

57 MES8 
~ ~~~ ~ ~~~ ~ ~~ ~~ 

09/16/99 0845  1430 09/17/99 0835 
Det Det Det 4.3 24.0 1440 09/17/99 0905 09/16/99 0905 wEs8 58 
Det Det Det 4.3  23.8 

- _ _ _ ~ ~ _ _ _ _  
59 

5.9E+00~. 5.2E+01  2.24E+2  4.3 23.9 1435  09/17/99  0955 09/16/99 1000 HFD8 60 
Det- Det Det 4.3 24.0  1440 09/17/99 0935 09/16/99 0935  ELC8 

I 83 IMES12 I 09/23/99 08301 09/24/99 08451  14551  24.31  4.41 8.09E+1 I 1.9E+01 I 2.1E+001 

MDL = 12.6 nglsarnple i 

Det = Value was  below the EQL of 63.0 ngkarnple but LMDL 
*pptv at 25 C and 1 atrn 
NA = Not Applicable 



Table 7. Cycloate  Ambient  Monitoring  Results 
~ 

Sample Cycloate  Sample  Results Sample  Sample 
Log- Volume  Time  Time  End  Start Sample 

# *(pptv)  (ng/m3)  nglsample (m3) (hours) (min.) Datemime  Daterrime ID 

- 
111 

Det Det Det 4.3 24.0  1440 10/01/99 0930 09/30/99 0930 ELC16 118 
Det Det Det 4.3  24.0  1440 10/01/99 0855 09/30/99 0855 WES16 117 
Det~ Det Det 4.6 24.0 1440 10/01/99 0830 09/30/99 0830 MES16 116 
Det Det Det 4.3  24.0  1440 09/30/99 1030 09/29/99 1030 CLXISD 

- 

- 

MDL = 12.6  ng/sarnple 
Det = Value was below the EQL of 63.0  ng/sarnple  but 2MDL 
*pptv at 25 C and 1  atm 
NA = Not Applicable i 
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Table 7. Cycloate  Ambient  Monitoring  Results 

Sample 

# 

Sample 

ID (hours) (min.) Datemime Datemime 
Log- Sample Start Time  Time End 

Sample 
Volume 

Cycloate  Sample  Results 

(m3)  nglsample *(pptv) (nglm3) 

MDL = 12.6 ng/sarnple 
Det =Value was  below the EQL of 63.0  ng/sarnple  but >MDL 
*pptv at 25 C and 1 atm 
NA = Not Applicable 



Table 7. Cycloate  Ambient  Monitoring Results 

Sample Cycloate  Sample  Results Sample Sample 
Log- Volume  Time Time  End Start Sample 

?# ID  *(pptv) (nglm3)  nglsample (m3) (hours) (min.) Datemime Datemime 

147 

I54 C1 X71 23.3  4.2 <MDL 
1.8E+00~ 1.6E+01 6.87E+1 4.2 23.5 1410 19/13/99 0920 10/12/99 0950 HFD21 150 

<MDt <MDL  <MDL 4.2  23.5 1410 19/13/99 0900 10/12/99 0930 ELC21 149 

I 4.1E+00-- 3.6E+01 1.53E+2 4.3 23.7 1420 19/13/99 0835 10/12/99 0855 WES21 148 
De t~  Det  Det 4.3  23.8 1425 10/13/99 0810 19/12/99 0825 MES21 

I 

159  IHFD22D I 10/13/99 09201 10/14/99 09451 14651 24.41 4.41 6.43€+1 I 1.5E+011 . 1.7E+00 
I6n I n  x 7 7  I 1 n/l wx n w 1  I n114/99 1 nlol 14701 24.5) 4.41 Detl Detl . Det , - - - -, ~ ~~ ~ 

161 

Det  Det Det 4.5 25.0 1500 10/15/99 1045 10/14/99 0945 HFn71I I 6 6  

<MDL <MDL <MDL 4.5 24.8 1490 10/15/99 1020 10/14/99 0930 ELC23 165 

cMDL <MDL  <MDL 4.5  24.8 1485 10/15/99 0945 10/24/99 0900 WES23 164 

, <MDL <MDL <MDL 4.4  24.3 1460 19/15/99 0845 10/14/99 0825 MES23 163 
. Det Det Det 4.4 24.5 1470 10/14/99 1010 19/13/99  0940 CLX22D 

~~ ~~ 

7 

MDL = 12.6 nglsample 
Det = Value  was  below  the  EQL of 63.0  ng/sample  but  2MDL 
*pptv at 25 C  and 1 atrn 
NA = Not Applicable L .... 8 

I:, 



Only the  higher  value of each collocated  pair  was  used to calculate  the  above 
statistics. 
"Det"  results  were  factored  into  the  average  as  (MDL+EQL)/2 = 8.76 ng/rn3. 
cMDL  results  were factored into the  average  as MDL/2 = 1.46 ng/m3. 
Assume a 4.32 m3 sample  volume  for  the  above  MDL  and  EQL. 



Table 9. Cycloate  Ambient  Collocated  Results 

WES15D 
WES19 

NA  NA  Det  WES22D 
Det WES22 

NA NA Det WES19D 
Det 



Table 10. Cvcloate Amlicafion  Lab Saike  Results I 1 Cycloate ~ 

Samole  Amount  Exoected 1 Percent ! 
ID (ng) 1 Amount  (ng) I Recovery 

LS-1 I 6351 6001 106% 
LS-2 

106% 600  634  LS-4 
97%  600 580 LS-3 

107%  600  642 

Ave . = 104% 

Table 11. Cycloate Application  Trip Spike  Results 

Cycloate 
Sample Percent Expected Amount 

.ID (ng) Recovery  Amount  (ng) 
TS-1 
TS-2 

96% 600 577 TS-4 
101% 600  606  TS-3 
104% 600  622 

504 84% 600 

Ave.=  96% 

Table 12. Cycloate Application Field Spike Results 

Ave.=  87% 
*Amount of cycloate found in the collocated background sample. 



Table 13. Cycloate  Ambient  Lab  Spike  Results 

Cycloate 
Amount 

(ng) Sample ID 
Percent Expected 

Recovery Amount  (ng) 
CAL922-1 
CAL922-2 

87% 300 261 CAL922-3 
94% 300 283 

276 300 92% 

ICAL922-4 I 2661  3001  89%1 
Ave.=  91 % 

Table 14. Cycloate  Ambient Trip Spike  Results 

Cycloate 
Amount Percent Expected 

CAT922-1 
CAT922-2 

90% 300 269 CAT922-4 
91 % 300 272 CAT922-3 
91 % 300 273 

Sample ID (ng) Recovery Amount  (ng) 
299 300 100% 

Ave.= 93% 

Table 15. Cycloate  Ambient  Fie/d  Spike  Results 

Ave.= 58% 
"Amount of cycloate found in the  collocated  ambient  sample. 
All  background  values  were  "detected"  and  were  factored in as (MDL+EQL)/2 = 37.8 nglsample 



Figure 4 
Cycloate Air Monitoring Results (ng/m3) 
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Figure 6 
Cycloate Air Monitoring Results (ng/m3) 

Period 2 

N4: <MDL N3: <MDL  N2:  <MDL N1: Det- 

Company Name 

Display 

Sample Date-Time Avg. Wind Speed Orientation 
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Figure 7 
Cycloate Air Monitoring Results (ng/m3) 

Period 3 

N4: <MDL N3: <MDL N2: <MDL 

SI: <MDL S2: 50 S3: 29 
S3D: 29 
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N4:  Det 

Figure 8 
Cycloate Air Monitoring Results (ng/m3) 
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Figure 9 
Cycloate Air: Monitoring Results (ng/m3) 
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N4:  <MDL 

SI  : 

Figure I O  
Cycloate  Air Monitoring Results (ng/m3) 
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Protocol  for  the  Application  and  Ambient 
Air Monitoring of Cycloate 

In Imperial County During Fall, 1999 

I. Introduction 

At the  request (September 2, 1998 Memorandum. Okumura  to Lew)  of  the  California  Department 
of Pesticide  Regulation (DPR), the  Air Resources Board (m) staff will determine  airborne 
concentrations of the  pesticide  cycloate in Imperial County over a six  week  ambient  monitoring 
program  and over a three day  application  monitoring program. This  monitoring  will be done to 
f u l f i l l  the requirements of AB 1807/3219 (Food and  Agricultural  Code,  Division 7,  Chapter 3, 
Article 1.5) which  requires the ARB "to document the level of airborne  emissions , . . , of 
pesticides  which may be  determined to pose a present or potential  hazard ..." when requested by 
the DPR. Monitoring is being  conducted to coincide with  the use of cycloate as a selective 
herbicide on sugarbeets. 

The sampling  and  analysis for cycloate will follow  the procedures and  quality assurance guidelines 
described in the  "Quality  Assurance  Plan for Pesticide Air Monitoring"  (May 1 I ,  1999 
version)(Appendix I). 

The draft  method development results  and  "Standard Operating Procedures for the  Analysis  of 
Cycloate in Ambient Air" were not  available  at  the  time  this protocol was written. 

11. Chemical  ProDerties  of Cvcloate 

The following  information on the  physicaVchemical properties of (S-ethyl 
cyclohexyl(ethyl)thiocarbamate) was  obtained from the September 2, 1998 memorandum "Use 
Information  and  Air Monitoring Recommendation for  the Pesticide Active  Ingredient  Cycloate." 

Pure Cycloate (CAS: 1134-23-2) exists  as  colorless  liquid  with  an  aromatic odor. Cycloate has a 
molecular  formula of CllHzlNOS and a molecular weight of215.37  ghole. It  has a water 
solubility  of 9 . j ~  IO" mglL at 25  "C, a Henry's Constant of4.76 x l o 6  atm.m3/mol  at  25  "C, and 
a vapor  pressure of approximately 1.60 x 1 0 '  mm Hg at  25 "C. 

Soil-applied  cycloate  volatilizes  readily  from  moist soil when  it is applied to the soil's surface 
without incorporation. Volatilization does not  play a large role in cycloate's loss from dry soils. 
Microbial breakdown plays a major role in cycloate's disappearance from soils, when cycloate is 
incorporated to a depth of two  to three inches, Cycloate resists leaching in heavy  clay  and  highly 
organic soils; however, in  loamy  sand  it  leached downwind three to six  inches  with  application of 
eight  inches  of water. Under crop growing conditions, cycloate's reported  half-life ranged from 
four  to eight weeks in several  soils. 
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In plants, cycloate is readily  taken up by sugarbeet roots and translocated to the stems and  leaves. 
,Althou$ not applied to foliar surfaces, cycloate is rapidly absorbed by leaves. Cycloate does 

not persist in plants. Within three  days after treatment, cycloate is rapidly and completely 
metabolized in sugarbeet roots  and  foliage  to ethyl-cyclohexlamine, carbon dioxide, amino acids, 
sugars, and other natural  plant constituents. 

The acute oral  LDjo of cycloate is 2,000-2 I90 mg'kg and 3,160-4,100 mgKg for male and 
female rats, respectivley. The LC50 (96 hour) for rainbow trout is 4.5 mgiL 'and  10 ppm for 
mosquito fish. Cycloate entered the  risk assessment process at DPR under the Birth Defect 
Prevention Act of 1984 based on its toxicity in animal studies. Damage to the nervous system 
was the major concern, however, cycloate also demonstrated chronic toxicity, oncogenicity and 
reproductive toxicity. 

III. Sampling 

Samples will be collected by  passing a  measured  volume  of ambient air through XAD-2 resin. 
The sampling tree is shown in Figure 1. The exposed XAD-2 resin tubes (SKC #226-30-06) are 
stored in  an ice chest (on dry ice)  or in a freezer until desorbed with organic solvent. The flow 
rate of 3 Lpm  will  be accurately measured and the sampling system operated continuously for 24 
hours with  the exact operating interval recorded in the log book. The tubes will  be protected from 
direct sunlight and supported about 1.5 meters above the  ground during application monitoring 
sampling periods and 1.5 meters above roof tops  for the ambient monitoring. At the end of each 
sampling period, the tubes will  be placed in culture tubes with an identification label affixed. 
Subsequent to sampling, the sample cartridges will be transported on dry ice, as soon as 
reasonably possible, to the ARB Monitoring and Laboratory Division laboratory for analysis. 
The samples will be stored in the freezer or  extractedanalyzed immediately. 

A rotameter is used to control sample flow rates. The flow rate is set to 3 LPM as measured 
using a digital mass flow meter (MTM) before the start of each sampling period. The flow rate is 
checked, using the MFM, at the end of each period. Samplers will be leak checked prior to and 
after each sampling period with the sampling cartridges installed.  Any change in the flow rates 
will be recorded in  the field log  book. The field log book will also be used to record start and 
stop times, start and stop flow rates, sample identifications and any other significant data. 

Ambient Monitorinv 

The use patterns for cycloate suggest  that monitoring should occur in Imperial County during the 
months of  September through mid October. Four  sampling  sites will be selected in relatively 
high-population areas or in areas kequented by people. At each site, 24 discrete 24-hour samples 
will be taken during the sampling period. Background  samples will be collected in  an  urban area 
distant to cycloate applications. Replicate (collocated) samples will be collected for six dates 
(each Wednesday) at each sampling location. 
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The  sites NIII be jelected by ARB personnel from the areas of Imperial County where sugarbeet 
fanning is predominant. Sites will  be selected  for their,proximity to the  fields with considerations 
for  both  accessibility  and  security ot‘the sampling equipment. The  sites are near areas of  historical 
use ofcycloate. ARB understands that DPR staff will  veri^ and  quantify the actual  use  of 
cycloate  that  takes  place during the study  when  the  information  becomes  available.  DPR 
recommends a target 24-hour detection limit of 0.0259 u g h ’ .  

The samples w i l l  be collected by ARE3 personnel over a six  week  period  from  (tentatively)- 
September I - October 14. 1999. 24-hour  samples will  be taken Monday  through  Friday  (4 
samplesiweek) at a flow  rate  of 3 Lpm. 

Aoolication Monitorins 

The use  pattern for cycloate suggests that  application-site  monitoring  should  be conducted during 
the months  of September or October in Imperial County, and  that  the  monitoring  be associated 
with  applications of cycloate to sugarbeets at a rate of 4.0 pounds per acre  or higher.  Individual 
application  monitoring schedules will  vary  based on the type  and  length of application  but will 
follow  the schedule guidelines outlined  below in Table 2. Ideally,  the  monitoring study will 
include  samples  taken before, during  and  for  approximately 72 hours  following  application. 

, .  

TABLE 2. GUIDELINES FOR APPLICATION StLLlPLIIVG SCHEDULE 

Sample period begins: Sample duration time 
Background (pre-application) Minimum  of  12 hours 
During  application Length of application  time 
End  of  application I hour (or up to 1 hour before sunset) ‘ 
I hour  post-application 2 hours (or up to 1 hour before sunset) 
3 hour  post-application 3 hours (or up to 1 hour before sunset) 
6 hour  post-application 6 hours (or up to 1 hour before sunset) 
1 hour  before sunset Overnight’  (until I hour after sunrise) 
I hour  after sunrise Daytime (until 1 hour before sunset) 
1 hour  before sunset Overnight  (until 1 hour after sunrise) 
1 hour  after sunrise 24-hour (until I hour after sunrise) 

1 These  sample duration times will  be adjusted depending on length  of  application  and  time  of 
sunset. 

2 A l l  overnight samples must  include  the  period from one  hour  before sunset to one  hour after 
sunrise. If the application extends  beyond “ I  hour before  sunset’’  then the overnight  sample 
will be started at the end of application. 

Occasionally, a pesticide application may occur all day long and over the course of two or more 
days. In these instances samples are collected during the first  daily  application,  followed  by a 
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sample  from  end of application to I hour  before sunset, followed by an overnight sample ending 
at  either  the  start  of application or 1 hour after sunrise the  next  morning (same for  second or more 
application days). Following  the  end of the  application.  samples  are  collected according to the 
above schedule, starting with  the  1-hour  sample, 

A minimum of four samplers will  be positioned, one on each side of the  field. A fifth sampler will 
be collocated  at one position (downwind). Since cycloate is  extensively  used in the area, 
background (before application) samples  should  collect enough volume  to achieve the 
recommended target 24-hour quantitation limit of 0.0259 u g h ’  (minimum of 12 hours at 3 Lpm). 
Ideally.  samplers  should  be  placed  at a minimum  of 20 meters from  the  field.  If  possible the 
samplers will  be spaced equidistant  from  the edges of the field. 

We will  also provide in the monitoring report: 1) An accurate record  of  the positions of  the 
monitoring  equipment  with respect to the field,  including  the  exact  distance that the sampler is 
positioned  from the field, 2) an accurate drawing  of the monitoring  site showing the precise 
location of the meteorological equipment, trees, buildings, etc., 3)  meteorological data collected 
at a minimum of 15 minute  intervals  including  wind  speed  and  direction,  humidity,  and comments 
regarding degree of cloud cover, 4) the elevation  of each sampling  station  with respect to the field 
and 5) the  orientation of  the field with respect to  North (identified  as  either true or magnetic 
north).  Samples  collected during fog episodes will be  designated  as  such. 

IV. Analvsis 

The method development results  and “Standard Operating Procedures for the Sampling  and 
Analysis  of  Cycloate in Ambient  Air” were not available for inclusion in this protocol.  The 
procedures  consist of extraction of  the  resin  with  an organic solvent  followed by GCMS analysis. 

VI.  Oualitv Assurance 

Field  Quality Control for  the ambient  monitoring will include: 

1) Four field spikes (same  environmental  and  experimental conditions as those 
occurring at the time  of  ambient  sampling). The field  spikes  will  be obtained by 
sampling  ambient  air  at  the background monitoring site for 24 hour periods at 10 
Lpm  (Le.,  collocated  with a background sample). 

2) Four trip spikes prepared  at the same  level as the  field  spikes. 

3)  Four lab spikes prepared  at the same level as  the field  and  trip spikes. 

4) Replicate samples will be  taken for six dates at  each  sampling location. 
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5 )  A Trip  blank  will  be obtained  each  week of sampling. 

Field  Quality  Control  for  the  application  monitoring  will include: 

I )  Four field spikes (same  environmental  and  experimental conditions as those 
occurring at the time of ambient  sampling). The field  spikes  will  be  obtained  by 
sampling  ambient  air during background monitoring  at  the application site for the 
same duration as  the background samples at 10 Lpm (Le.. collocated with 
background samples). 

2) Four trip spikes prepared  at  the same level as  the field spikes 

3)  Four lab spikes prepared  at the same level as  the field  and  trip spikes 

4) Replicate samples will be taken for all samples at  one  of the sampling locations. 

5) A Trip blank will  be obtained 

The instrument dependent parameters  (reproducibility,  linearity  and  minimum detection limit) will 
be  checked  prior to analysis. A chain of custody sheet will  accompany  all samples. Flow 
controllers will  be calibrated  prior to and after sampling in the field. 

VTI. Personnel 

ARB personnel will consist of Kevin Mongar (Project Engineer) and Instrument Technicians from 
the Testing  Section of ARB 
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1.0 INTRODUCTION 

The Department of Pesticide Regulation (DPR) requested the Air Resources Board (ARB) 
to develop an air sampling and analysis method and conduct ambient air and application 
site monitoring for cycloate. The estimated quantitation limit (EQL) for cycloate is 63.0 
ngkample. ARB staff collected and analyzed cycloate ambient air  and application site 
samples. This report covers method development, analytical results, and quality 
assurance results. For conformity and simplicity, we assign the same project numbers: 
C99-084 and C99-084A as used by the Testing Section. 

2.0 METHOD  DEVELOPMENT  AND  STANDARD  OPERATING  PROCEDURE. 

2.1 Overview 

The method uses XAD2 adsorbent tubes for sample collection. Extraction of the samples 
is accomplished by sonicating with 3 ml solution of ethyl acetate and acetone (5050). 
Analysis of the samples uses high-resolution gas chromatography/mass spectrometry in 
the selective ion-monitoring mode to maximize sensitivity. The analysis uses atrazine-I3C3 
as an internal standard to compensate for sample preparation and analytical variability. 

2.2 Instrument  Reproducibility 

Five injections of 4 pl each were made of cycloate standards at three concentrations in 
order to establish the reproducibility of this instrument (Table 1 .) 

2.3 Calibration 

A five-point calibration curve using a series of standards (25 -- 400ng/ml). The ? = 0.999. 

2.4. Minimum  Detection  Limit  (MDL) 

The method follows standard United States Environmental Protection Agency (USEPA) 
procedures to calculate the MDL. Using the analysis of seven low level matrix spikes 
(12.5ng/ml), the method detection limit (MDL), and EQL for cycloate were calculated by: 

~~ ~ ~~~~~~ ~ 

s = the standard deviation of the concentration calculated  for the seven replicate spikes. 
MDL = (3.14)(s)(extraction  volume in mi) 

Cycloate: s = 1.33 ng/ml 
MDL = (3.14)  *(1.33)(3 ml extraction) = 12.6 ng/sample 
EQL = (5)(MDL) = 63.0 nghample 

~~ ~ ~~~ ~ ~ 

Reported results equal to or greater than the EQL contain three (3) significant figures. 
This report uses detected (DET) for samples that are below the EQL but greater than or 
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equal to the MDL. The  report uses <MDL for sample results that are less than the MDL. 

2.5. Collection and Extraction  Efficiency  (Recovery) 

Six (6) XAD-2 sample tubes were used to demonstrate method recovery. The primary 
section of  three (3) sample tubes were spiked with 125 ng of cycloate standard and three 
(3) others with 1000 ng. The spiked tubes were then subjected to an airflow of three (3) 
Ipm for 24 hours at ambient temperature (temperature not recorded,). A 50:50 mixture of 
ethyl acetate and acetone was used to extract the primary section of the spiked tubes. All 
extracts were stored in the freezer until analyzed. The results are  below. 

Primary Section Cycloate Spike 

6.78% 75.7% 1000 ng 
10.1% 80.7% 125 ng 
RSD Mean Percent Recovery 

2.6. Storage  Stability 

Staff spiked the primary sections of  three  (3) tubes, for each week, with cycloate at 125 ng 
and three (3) tubes at 1000ng for each week of the storage analysis. The spiked tubes 
were stored at O°C and extracted/analyzed on storage weeks 0, 2 ,4 and 8. The storage 
recoveries (average results) and shown below. 

8 week Storage Stability Study (Percent storage recoveries) 

0 117% 

103% 115% 8 
127% 135% 4 
108% 117% 2 
108% 

Week 1000 ng of cycloate 125 ng  of cycloate 

2.7 Cycloate  Temperature  Stabililty 

The cycloate ethyl acetate:acetone (5050)  extract is stable when stored at 0°C. When 
allowed to  stand at room temperatures of less than 21'C cycloate extract has a limited 
stability of approximately 24 hours. Cycloate extracts should not be allowed to stand at 
ambient temperatures above 21 'C because of even shorter stability times. Autosampler 
runs where samples are  at  room temprature should be no longer than 24 hours and at a 
temperature  less than 21 'C. 

2.8 Breakthrough 

The primary sections of three tubes were spiked with 5000 ng/tube then run for 24 hours 
at three (3) Ipm. Analysis of the back-up resin bed did not detect cycloate in any of the 
tubes. 

5 



3.0 AMBIENT  AIR  MONITORING  SAMPLE  RESULTS. 

Extraction and analysis of all samples was complete within 25 days of receipt. The 
laboratory received a total of 155 ambient and QA samples for analysis from 9/14/99 to 
10/20/99, as well as four trip blanks, four trip spikes, four field spikes and four laboratory 
spikes. 

Samples  with log number 4 and 11 were lost during processing. Staff flagged samples 
with log numbers 121-146 because the dry ice used to  cool the samples during shipping 
evaporated before the laboratory received them. 

Table 2 presents the results of the analysis of the cycloate ambient samples. An asterisk 
to the  right of the cycloate amount denotes the results are the average of duplicate 
analysis.  Low ambient field spike recovery compared to other spike recovery may be due 
to exposure of the ambient field spikes to prolonged high temperature. Cycloated extracts 
standing  at room temperature in  the  lab exhibited lower recoveries. 

4.0 CYCLOATE  AMBIENT ANALYTICAL QUALITY  CONTROL 

4.1 Ambient  laboratory  solvent  blanks 

A laboratory solvent blank was analyzed with each of  the eight (8) ambient  cycloate 
analytical sample batches. Staff defines a batch as the samples in an automated GUMS 
analysis sequence. Table 3 provides the results of  the laboratory solvent blanks for the 
Eight (8) sample batches. All blanks were less than the MDL. 

4.2 Ambient  laboratory  control  spikes 

Staff ran two laboratory control spikes (LCS) before  the analysis of each set of samples. 
Staff defines a sample set as all the samples that were prepared during the same period. 
A LCS is a resin cartridge spiked with 300 ng of cycloate. The control sample is prepared 
and  analyzed as described for the samples. LCS recoveries ranged from 83.9% to 117% 
and the relative difference between samples in  each pair ranged from 1.53% to 16.5%. 
See Table 4. 

4.3 Ambient  laboratory  control  blanks 

Staff ran a single laboratory control blank (LCB) with each sample set. The LCB sample 
cartridge is prepared and analyzed as described for  the ambient samples. Table 5 
contains the LCB results. No results were above the MDL for the LCB's. 

4.4 Ambient  calibration  check  samples 

Staff ran a single calibration check sample (CCS) after every tenth sample in a analysis 
batch. Table 6 presents the CCS results. The average CCS percent recovery was  96.0% 
of the expected cycloate amount with a relative standard deviation of 6.37%. 
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4.5 Ambient  duplicate  analysis 

Staff performed duplicate analysis on every tenth sample (see  Table 7). The relative 
difference for duplicate pairs is calculated if the  value  is equal to or greater than the EQL. 
The relative difference for duplicate pairs ranged from 1.42% to 6.90%. 

5.0 AMBIENT  FIELD,  TRIP, AND LABORATORY SPIKES  AND  TRIP  BLANKS 

Four (4) laboratory spikes, four (4) trip spikes and four (4) field spikes were analyzed for 
the ambient cycloate test. 

5.1 Ambient  laboratory  spikes 

Staff spiked four (4) tubes with 300 ng of cycloate on 9/22/99. The samples were stored 
in the freezer until analyzed on 10/13/99. The laboratory spike results are Table 8. The 
average percent recovery was  90.5% and the relative standard deviation was 3.63%. 

5.2 Ambient  trip  spikes 

Staff spiked four (4) tubes (trip spikes) with 300 ng of cycloate. The trip spike results are 
in Table 9. The average recovery was 92.7% and the relative standard deviation was 
4.98%. 

5.3 Ambient  field  spikes 

Staff spiked four (4) tubes, for use as field spikes, with 300 ng  of cycloate on 9/22/99. 
Collection of the field spike and a collocated sample (unspiked) occurred concurrently. 
The field backgrounds were found to  be at levels between the  MDL and the RQL. Thus, 
the recovery is determined by subtracting the backgrounds from the field spikes. Since 
only a range of concentrations can be reported in the background, only a recovery range 
can be reported for the field spike. The cycloate field spike recovery range was from a low 
of 37.7% to a high of 78.1%. The field spike results are in Table I O .  

5.4 Ambient  trip  blanks 

Staff collected four (4) trip blanks, one for each  week  of ambient monitoring (Table 11). 

6.0 APPLICATION  SAMPLE  RESULTS. 

6.1 Application  Samples 

Staff collected seventy-six (76) application samples along with four  (4) field spikes, four  (4) 
trip spikes, four laboratory spikes, and one (1) trip blank. Analysis was complete within 
four days of sample receipt. Table 12 presents the results of  the analysis of the cycloate 
application samples. 
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7.0 CYCLOATE  APPLICATION  ANALYTICAL  QUALITY  CONTROL 

Two laboratory control spikes and a laboratory control blank were prepared with each 
batch of samples. Before beginning analysis of  a batch, staff ran a laboratory solvent 
blank and a multi-point calibration. Staff ran calibration check samples and duplicates for 
each sample batch. Additional QC included field spikes, trip spikes, laboratory spikes, and 
trip blanks. 

7.1 Application  laboratory  solvent  blanks 

Staff ran a laboratory solvent blank before the analysis of an analytical sample batch. 
There were five (5) analytical application batches. Table 13 provides the results of the 
laboratory solvent blanks for the five (5) sample batches. All  solvent blanks were less than 
the  MDL. 

7.2 Application  laboratory  control  spikes 

Each sample set included two (2) laboratory control spikes  (LCS)  at 300 ng. The LCS is 
prepared and analyzed the same  way  as the samples. Staff made an error when spiking 
the  LCS samples 43 and 44. Staff accidentally spiked LCS 43 with twice the amount of 
cycloate. LCS 44 was not spiked. The recovery for LCS 43 was 21 1 % and  the recovery 
for LCS 44 was <MDL. This value  is consistent with an accidental spiking. Since the 
average recovery of both control samples equaled 106% of the total amount spiked for two 
LCS samples the LCS were assumed to  be in control and no further LCS were run. See 
Table 14. 

7.3 Application  laboratory  control  blanks 

A single laboratory control blank (LCB) is run with the analysis of each sample set. The 
LCB blank sample cartridge is prepared and analyzed in the same manner as the 
samples. See Table 15. 

7.4 Application  calibration  check samples 

Each analytical batch included calibration check samples (CCS). Staff ran a CCS after 
every tenth sample in  a sample batch, This allows staff to ensure the instrument drift does 
not exceed 20%. The average CCS percent recovery was 96.4% of the expected cycloate 
amount with a relative standard deviation of 8.50%. See Table 16. 

7.5 Application  duplicate  analysis 

Analysis of a sample batch included a duplicate on every tenth (IO) sample. Relative 
difference was calculated on duplicate pairs when  the values were at or higher than the 
EQL. The percent difference ranged from 1.19% to 8.00% with  all but one duplicate pair 
less than 5% difference. See Table 17. 
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8.0 APPLICATION  FIELD,  TRIP, AND LABORATORY SPIKES AND TRIP  BLANKS 

Four (4) laboratory spikes, four (4) trip spikes and four (4) field spikes were analyzed for 
the cycloate application test. 

8.1 Application  laboratory  spikes 

Staff prepared four (4) 600 ng laboratory spikes on 9/22/99 and stored these at 0°C until 
analysis on 11/3/99.  The average percent recovery  was 104%  and the relative standard 
deviation was 4.59%. See Table 18. 

8.2 Application  trip  spikes 

On 9/22/99, staff spiked four (4) samples as trip spikes  with 300 ng of cycloate. Trip 
spikes accompanied samples to the sampling site. These trip spikes returned to the 
laboratory along with the samples. Analysis of the trip spikes occurred on 11/1/99, The 
average recovery was 96.3% and the relative standard deviation was 9.15%. See Table 
19. 

8.3 Application  field  spikes 

Staff prepared a series of four (4) 300 ng field spikes  on 9/22/99. At the sampling site, the 
spikes are treated in the same manner as a standard sample. A collocated sample ran 
concurrently with each field spike. The average recovery of the  field spikes was  87.1 % 
with a relative standard deviation of 8.40%. See Table 20. 

8.4 Application  trip  blanks 

One (1) application trip blank, TB, was analyzed. Cycloate was less than the MDL. 

8.5 Backup  resin  analysis. 

Staff evaluated the backup resin beds of four ambient samples with the highest ambient 
cycloate levels  for breakthrough. No cycloate was above background in any of the backup 
resin beds. See  Table  21, 
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TABLE I: Instrument  Reproducibility 

100 2.26 11.0 4.00 1 1449 400 1043 

Note: Response Ratio = (2.89)*(Arnt Ratio) - 0.00152 
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Table 2: Ambient  Air Monitoring  Results 

Log ID Date  Sample  Name  Analysis  nglsample 
Received  Date  cycloate 

I 58 1 9909211 WES8 1 9/23/99 I Det 



Log ID ngkarnple Analysis Sample  Name Date 
Received cycloate Date 

Log ID ngkample Analysis Sample  Name  Date 
Received cycloate Date 

I & 991013 I 
113 I 9910051 CAF922-4 I 991013 I 200 
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120 

<MDL 991 104  WES17  991015 122 
<MDL 991 104 MESl7 991 01 5 121 

Det 991 007 CLXl6 991 005 

~ ~~ 

123 991015 ELC17 991 104 

<MDL 991 104  WES18*  991015  127 
Det 991 104  MES18 991015 126 
Det 991 104 CLXl7 991  01 5 125 
Det 991 104  HFD17  991015 124 

<MDL 
~~~~~~ ~~~~ ~~ ~~ ~~ 

128 991015 

<MDL 991 108  MES19  991015 131 
<MDL 991 108 CLX18 991015  130 
<MDL 991 108  HFD18  991015 129 
<MDL 991 108  ELC18 

.. .. .. ~~~~ .. ~~ ~ ~~ ~~ 

Log  ID nglsarnple Analysis Sample  Name  Date 
Received cycloate Date 
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Table  Two  Notes: 

+Average of two analyses 

If  analysis result is >MDL and < EQL it is reported in the 
table  as detected (DET). Levels 2EQL of 63.0 ngisample 
are reported as  the actual measured value and were 
reported to three significant figures. 

<MDL = Cycloate less than 12.6 ngisarnple 
Det = Cycloate  amount 212.6 nglsample  and < 63.0 
nglsample. (EQL) 

Log ID samples 4 and 11 were lost during processing. 
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Table 3: Ambient  Laboratory  solvent  blanks 

Sample Name Cycloate (ng/sample) Date 

B9091501 

<MDL 9/30/99 B9093001 
<MDL 9/22/99 B9092201 
<MDL 9/20/99 89092001 
'<MDL 911 5/99 

B9101301 
<MDL I 1/3/99 B9110301 
<MDL 1011 3/99 

B9110801 
<MDL 1 1/9/99 B9110901 
<MDL 1 1/8/99 

<MDL = Amount less than 12.6 nglsample. 

LCS47 1 1/9/99 342 300 114% 
LCS48 1 1/9/99 332 300 111% 2.77% 

Relative Difference = 100*(samplel-sarnple2)/average 
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Table 5: Ambient  Laboratory  Control  Blank  Results 

Sample Name  Cycloate  Amount Date  Analyzed 
(nglsarnple) 

I LCB-18 <MDL* 911 5/99 
LCBl9 

<MDL 1 1/9/99 LCB24 
<MDL 1 1/4/99 LCB23 
cMDL 10/6/99 LCB21 
<MDL 9/30/99 LCB20 
<MDL 9/22/99 

'<MDL=Arnount less than 12.6 nglsarnple 
DET = Amount greater than or equal to 12.6 nglsample but  less than 63.0 nglsarnple 

Table 6: Ambient  Calibration  Check  Sample  Results 
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Table 7: Ambient  Duplicate  analysis  results  (nglsample) 

I SamDle Name I Cvcloate Amount I Averaae I Relative Difference 

1 

2 

3 

4 

MDL42.6 ng/sample 
DET= >I 2.6 ng/sample but < 63.0 ngkample 
NQ= not quantitated 
NC= not calculated 

Relative Difference = 100*(analysisl-analysis2)/average 
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Sample 
Name 

CAL922-1 
CAL922-2 
CAL922-3 
CAL922-4 

Table 8: Ambient  Laboratory  Spikes  Results 
I 

Date 
Cycloate Amount Analyzed Spiked 
Amount Cycloate Date 

(nglsample) Spiked 
(nglsample) 

9/22/99 

266 1O/’l3/99 9/22/99 
300 261 1011 3/99 9/22/99 
300 283 I011 3/99 9/22/99 
300  276 10/13/99 

300 

Percent 
Recovery 

Table I O :  Ambient  Field  Spike  Results 

I Sample Name 

L CAF922-1 

<MDL = Amount 
CLXl5l15D = Cc 

T Collocated 
Cycloate in Amount in Analyzed sample ID 
Amount Cycloate Date 

Sample 
sample (nglsample) 
collocated 

(nglsample) 
CLX14 

DFT 176 1011 3/99 CLXl5/15D 
DET 220 1011 3/99 CLXl4 
DET 248 1011 3/99 

CLXl5/15D I 10/13/99 I 200 I DET 
?ss than 12.6 nglsample 
ocated samDles CLXl5 and CLXl5D 

Percent 
Recovery 

68.4 - 78.1 % 
52.3 - 69.0% 
37.7 - 54.4% 
48.8 - 62.5% 

I€ 
Ill 

The range of recovery was deiermined by subtracting the MDL and  the RQL from the 
spiked sample. 
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Table 11 : Ambient Trip Blank Results 

Sample Name Cycloate Amount Date  Analyzed 
(nglsample) 

TB-I 09/23/99 <MDL' 
TB-2 10/05/99 <MDL 

<MDL TS-3* 1 1  /09/99 
I I 

TS-4 1 Ill 0/99 I <MDL 
I 

'<MDL=Amount less than 12.6 ng/sample 
* Average of two analyses. 

I I 
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Table 12: Application 

LOG ID nglsample Analysis  Sample Date 
Received cycloate Date  Name 

Air Monitoring Results 

LOG ID nglsample  Analysis Sample Date 
Received cycloate Date Name 
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LOG ID nglsample Analysis  Sample Date 
Received cycloate Date  Name 

LOG ID nglsample Analysis  Sample Date 
Received cycloate Date  Name 

*Average of two analyses 

If analytical results is 2 MDL  and < EQL  it is reported in 
the  table as detected (DET). Levels equal  to or greater 
than  the EQL of 63.0 ng/sample are reported as the 
actual measured value and were reported to  three 
significant figures. 

<MDL = Cycloate less than 12.6 nglsample 
Det = Cycloate amount equal to  or greater than 12.6 
nglsarnple and less than 63.0 nglsample. (EQL). 
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Table 13: Application  Laboratory  solvent  blanks 

Sample Name Cycloate Amount Date 
(nglsarnple) 

B9102001 

10/20/99 89102801 
<MDL 10/20/99 B9102601 
<MDL 10/20/99 

<MDL 1 1/3/99 B9110301 
<MDL 1 1 / I  199 89110101 
<MDL 

'DET = Amount 212.6 nglsarnple and  <63.0 nglsample 

Table 14: Application  Laboratory  Control  Spike  Results 

Sample 
Analyzed Name 

Relative Percent Cycloate Cycloate Date 

(nglsample) (nglsample) 
difference Recovery  Expected Amount 

LCS43 
NC NC 300 <MDL 1 1/3/99 LCS44 
NC 211% 300 634 1 1/3/99 

Relative Difference = 1 OO*(samplel-sample2)/average 
NC = Not calculated 

Table 15: Application  Laboratory  Control  Blank  Results 

(nglsample) 
Sample Name Cycloate Amount Date  Analyzed 

LC822 <MDL* 1 1/3/99 
*<MDL = Amount < 12.6 nglsample 
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S28 ND NC D ET . 
'I_S4' 

1 ',LC44 ~' 

~. 
'. 634 

.~ . .~ . ,. . .  . .  . . .  
. .  

. .  ,635 . 634 .:, :':. : 0.194%. 
Relative Difference = 100*(analysisl-analysis2)/average 
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Table 18: Application  Laboratory  Spikes  Results 

Sample 
Cycloate Amount Analyzed Spiked Name 
Amount Cycloate Date Date 

(nglsample) Spiked 
(nglsample) 

LS-1 

600 634 1 1/3/99 9/22/99 LS-4 
600 580 1 1/3/99 9/22/99 LS-3 
600 642 1 1/3/99 9/22/99 LS-2 
600 635 1 1/3/99 9/22/99 

Percent 
Recovery 

I 

106% 

I 

106% 

Table 20: Application  Field  Spike  Results 

Sample 
Recovery Cycloate in Amount Analyzed Application Name 
Percent Amount Cycloate Date  Collocated 

Sample collocated (nglsample) 
sample 
(nglsample) 

N2F1 

87.8% <MDL 527 10/20/99 S3B S3F4 
78.7% <MDL 472 10/20/99 S2B S2F3 
85.4% <MDL 512 10/20/99 N3B N3F3 
96.4% <MDL 579 10/20/99 N2B 

Note: Field spikes were spiked with 600 nglsample. 
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Table  21: Backup Resin  Results 

Sample Name Cycloate Amount 
(ngkample) 

HFDS-B 

HFDI I D-B 
<MDL HFDI 1-B 
<MDL* 

<MDL CLXl1-B 
<MDL 

*<MDL = Amount 5 12.6 ngkample 
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Cycloate Method  Development  and  Cycloate Analytical Results  for  Ambient 
Monitoring  and  Application  Samples 

Evaluation  Section 
Engineering  and  Laboratory  Branch 
Monitoring  and  Laboratory  Division 

Standard Operating Procedure 
Sampling and Analysis of Cycloate in Ambient Air 

3//2000 Version 

Approved 
Michael P. Spears,  Manager 

This report has been reviewed by staff of the California Air Resources Board  and 
approved for publication. Approval does not signify that the contents necessarily reflect 
the views and policies of the Air Resources Board, nor does mention of trade  names  of 
commercial products constitute endorsement or recommendation for use. 
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Standard Operating Procedure: Sampling and Analysis of Cycloate in Ambient Air 

1. SCOPE: 

This is an adsorbent tube, solvent extraction, gas  chromatography/mas.s spectrometry 
method for  the determination of cycloate from ambient air samples. 

2. SUMMARY OF METHOD: 

The exposed XAD-2 resin tubes (SKC #226-30-06) are stored  in an ice chest on dry ice 
or freezer until desorbed during by sonication in  3.0 ml of 50:50 ethyl acetate/acetone. 
An aliquat of extract is spiked with 30ng of atrazine-I3C3 prior to injection. The splitless 
injection volume is 1 pl, A gas chromatograph with a capillary column (95% methyl 5% 
phenyl silicone stationary phase) and a quadrapole mass spectrometer (MS) is  used for 
analysis. The MS detector is operated in selected ion monitoring mode. 

3. INTERFERENCESlLlMlTATlONS: 

Method interferences may be caused by contaminants in solvents, reagents, glassware 
and other processing apparatus that can lead  to discrete artifacts or elevated baselines. 
Co-eluting compounds trapped during sample collection may  also interfere. A method 
blank must be done with each batch of samples to detect any possible method 
interferences. 

4. EQUIPMENT  AND  CONDITIONS: 

A. INSTRUMENTATION: 

Hewlett Packard 6890 chromatograph 
Hewlett Packard 5973 mass selective detector 
Hewlett Packard 7683 Autosampler 

Detector: 28OoC 
Injector: 225OC 
Injector Liner: Goose neck liner with glass wool 

. Column: J&W DB-5MS, 30 meter, 0.25 mm i.d.,  0.25 um  film thickness. 

Pre-column: Restek deactivated fused silica, 2 meter, 0.25 mm i.d. 
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GC Temp. Program: Initial 50°C, hold 3 min., to 3OO0C @ 15'C/min 

Injector: 
Pressure Initial 9.5 psi constant flow mode 
Splitless: Purge  on  2.0  min. 
Carrier Gas: Helium 
Column: Linear velocity: 38 cm/sec, electronic pressure control 
(9.5 psi @ 50 "C). 

Auto Sampler: 
Sample washes - I ,  Sample pumps - 4, Sample Volume - 4 stops, Viscosity 
delay - 0 sec,  Solvent A washes - 4, Solvent B washes - 4 

Mass Spectrometer: 
Electron Ionization 
Selective Ion Monitoring; cycloate - 154  (quant. ion, 100%), 83 (qual. ion, 100%). 
72 (qual. ion, 10%). atrazine-I3C3 - 205 (quant. ion, loo%), 220 (qual. ion, 40%), 
Tuning: PFTBA 

B. AUXILIARY APPARATUS: 

1. Glass amber vials, 8 mL capacity. 
2. Vial Shaker, SKC, or equiv. 
3. Sonicator, Branson 2210 
4. Autosampler vials with septum caps. 

C. REAGENTS 

1. Ethyl Acetate, Pesticide Grade  or better 
2. Acetone, Pesticide Grade or better 
3. Cycloate 99.2% pure or better (e.g., from Chem Service). 
4. Atrazine-I3C3 99% pure or better (e.g., from Cambridge Isotope Laboratories) 

5. ANALYSIS OF SAMPLES 

A. A daily manual tune shall be performed using PFTBA. The instrument is 
tuned using masses - 69, 219, 502. The criterion for  the tune are the peak 

' widths at 1/2 the peak height, 0.50 2 .05, and the criteria for relative 
abundance; 69:100%; 219:100% to 120%, and 502:6%-11%. 

B. It is necessary to analyze a solvent blank with each batch of samples. Staff 
defines a batch as the samples in an automated GUMS analysis sequence, 
The blank must be free of interferences. A solvent blank must be analyzed 
after any sample, which results in possible carry-over contamination. 
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C. Perform a 5-point calibration with each batch of samples. 

D. A laboratory control blank and two laboratory control spike samples  will be 
run with each set of samples. A set of samples is a group of samples 
prepared during the same time period. A laboratory control blank  is a blank 
resin cartridge prepared and analyzed the same way the samples are 
analyzed. A laboratory control spike is a resin cartridge spiked with a known 
amount of standard. The control sample is prepared and analyzed the same 
way as the samples. Laboratory control spike samples need to be within 
40% (lOO*difference/average) of each other and have recoveries that are +/- 
30% of4he theoretical spiked value. 

E. At least one calibration check sample must be analyzed for each batch of 10 
samples analyzed. The response of the standard must be within 20% of the 
initial calibration analyses for the batch. If  the calibration check is outside the 
limit then those samples in the batch after the last calibration check that was 
within the 20% limit need  to be reanalyzed. 

F. Carefully score the secondary section end of the sampled XAD-2 tube above 
the glasswool and break at the score. Remove the glass wool plug from the 
secondary end  of the XAD-2 tube with forceps and place it into a 4 mL amber 
colored sample vial. Pour the backup portion of the XAD-2 into the same vial. 
Remove the middle glass wool plug  and store in the 4 mls amber vial. Retain 
the secondary section of the XAD-2 tube for later analysis  if needed to check 
the possibility of breakthrough. 

G. Pour the primary XAD into an 8-mL vial. Remove the glasswool plug from the 
tube and  put into the 8 ml  vial. Carefully rinse the inside of the tube with 3.0 
mls of a 5050 (vol) solution of ethyl acetate and acetone and pour the rinse 
into the 8 ml vial. 

H. Place the sample vial on a desorption shaker (or ultra sonic water-bath) for 
30 minutes. Remove vial and store at -2OOC until analysis. Transfer an 285 1-11 
aliquot to a GC autosample vial. Then add 15 1-11 of 20 ug/ml Atrazine-% 
recovery standard to the GC autosample vial prior to analysis. 

I. Place the sample vial on a desorption shaker (or ultra sonic water-bath) for 
' 30 minutes. Remove vial and store at -2OOC until analysis. Transfer an 285 1-11 

aliquot to a GC autosample vial. Then add 15 1-11 of 20 ug/ml Atrazine-I3C3 
recovery standard to the GC autosample vial prior to analysis. 

J. After calibration of the GC system, inject 1 .O pL of the extract. If the resultant 
peak for cycloate has a measured concentration greater than that of the 
highest standard injected, dilute the sample and re-inject. 
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K. Calculate the concentration in  ng/ml  based on the data system calibration 
curve. If  the sample has been diluted, multiply the calculated concentration 
by the dilution factor. 

L. The atmospheric concentration is calculated according to: 

Conc., ng/m3 = (Extract Conc., ng/mL X 3.0  mL) /Air Volume.Sampled, m3 

6. QUALITY  ASSURANCE 

A. INSTRUMENT REPRODUCIBILITY 

Five (5) injections of 1 pl each were made of cycloate standards at three 
concentrations in  order  to establish the reproducibility of this instrument. 

B. CALIBRATION 

Linearity 

A linear regression was performed on a 25 nglml to 400nglml 5-point calibration. 

Resp Ratio = (2.89yAmt - 0.00152, R2 = 0.999 

Calibration Check: A calibration check sample is run after every tenth  sample in 
a batch to verify the system is still in calibration. Calibration check samples must 
be within 20% of the assigned value. If the check sample is outside that range 
then the  ten samples within that sample batch will be rerun. 

C. MINIMUM DETECTION LIMIT 

The method follows standard United States Environmental Protection Agency 
(USEPA) procedures  to calculate the MDL. Using the analysis of seven low level 
matrix spikes (12.ng/ml), the method detection limit (MDL), and the estimated 
quantitation limit (EQL) for cycloate were calculated by: 

s = the standard deviation of the concentration calculated for the seven replicate 
spikes. 
MDL =(3,14)(s)(extraction volume in ml) 

Cycloate: s= 1.33 
MDL = (3.14)(1.33)(3 ml extraction) =12.6 ng/sample 
EQL= 5 *12.6 = 63.0 ngkample 

I 

Results equal to or above the EQL are reported to three (3) significant figures. 
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Results below the EQL but greater than or equal to the  MDL are reported as 
detected (DET). Results less than MDL are reported as <MDL. 

The amount of air collected for a 24 hour period  with a flow rate of 3 liter per 
minute is 4.32  m3. The ambient air concentration at  the EQL  can be determined 
by dividing the total sample mass by the total volume of air collected. 

(63.0ngs) / (4.32 m3) = 14.6 ng/m3 per 24-hour sample 

D. COLLECTION AND EXTRACTION EFFICIENCY (RECOVERY) 

The primary section of three (3) XAD-2 sampling tubes were spiked with 125 ng 
of cycloate standard and  the primary section of three (3) XAD-2 tubes were 
spiked with 1000ng of cycloate standard. The spiked tubes were sampled with 
ambient air at a flowrate of 3 Ipm for 24 hours.  The  primary sections were 
extracted with a 5050 mixture of ethyl acetatelacetone and the extracts were 
stored in  the freezer until analyzed. The average  percent recoveries from the 
primary sections spiked with 125 ng of cycloate  was  80.7% with a relative 
standard deviation of 7.57% and the average percent recoveries of the primary 
sections spiked with1000 ng of cycloate was  94.6%,  with a relative standard 
deviation of 4.26%. A later field study of 5 tubes  spiked with cycloate at 300 ngs 
had an average recovery of 75.7% with a relative standard deviation of 6.78%. 

E. STORAGE STABILITY 

Storage stability studies were conducted over  an 8 week period.  The primary 
sections of twelve (1 2) tubes were spiked with 125 ng of cycloate. The spiked 
tubes were stored in  the freezer at O°C and extracted/analyzed on storage weeks 
0, 2, 4 and 8. The storage recoveries (average results) were 117%, 117%, 
154%, and 11 5% for weeks 0, 2, 4, and 8 respectively. 

The primary sections of twelve (12) tubes were  spiked with with I000 ng  of 
cycloate. The spiked tubes were stored in  the freezer at O°C and 
extractedlanalyzed on storage weeks 0, 2, 4 and 8. Three (3) tubes each were 
analyzed on week 0, 2, 4, and 8. The storage  recoveries (average results) were 
108%, 108%, 127%, 103%  for weeks 0, 2,4, and 8 respectively. 

F. . BREAKTHROUGH 

The primary sections of  three (3) tubes were spiked with 5000 ng cycloate were 
run for 24 hours at 3 Ipm. No cycloate was detected in the back-up resin bed of 
any of  the tubes. 
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G. SAFETY 

OSHA and NIOSH time weighted average is 5 mg/m3. This procedure does  not 
address all of the safety concerns associated with the chemical analysis. For 
more hazard information and guidance the analyst is referred to the material 
safety data sheets and other appropriate safety material. 
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APPENDIX 111 

PESTICIDE USE RECOMMENDATION 



~----' 
Steven Nickus Agricultural Consulting 
1085 Stace Street 
E! Cenrro,  CA 92243 
6191353-0700 =5/?-€ /D [DAK 

. .  .- '. 

-_ .- .. . 

Date: 09/10/99 Grower I 
x o m d  No: 13277 Perrntttcc: TONY ABATTI FARMS 

rase: 1 Permit Yo: 13-00-130837A 
Released By:  Date: Time: 

08/30/99 : 

Location: ASH  398 
B ioc k: 
crop: Sugar  Beets 

Sec: Twn: Rng: Map: 
29 16 15 235 

Crop -4erer: 7 0 . 00 Si te  ID No: ASH39BW 

Environmental Changes - S p e h l  Instructions: 
DO NOT DRIFT  TWARDS HOUSES,  CANALS, ROADS, WATERWAYS, 
OR SURROUNDING AREAS 

Pest Control  Operator: Address: Notif ied:  Time: 
TONY  ABATTI  FARMS El Centro 
Appltcarion Date: 
10/05/99  TUESDAY 
Rate:Treated  Acre: Total Diluent: 
20 GAL 
Application Votes: 
MULCH & INCORPORATE  24  INCH  BAND 

.4cres Applied: 
70.0C 

Method: 
1,400  GAL Ground 100% 

Coverage: 

Chemical  Supplier: 
Stoker  Co 

Address:  Notified: 
Imperial 

Time: 

::;I: Rate IT iea ted  .Acre: Chernlcnl. EP.4 Number.  Active Ingredient: Total Quantity: 

reeds 3.429 Pt Ro-Neet 6-E,  10182-178, Cycloate 30.00 G1 

Evnluation  Ciiteria Label  Warnings and Restrictions 

L ~ c r c e n t  Infestanon 
~ Preventative 

Avoid d r i f t  :o surrounding areas. 

_T rap   Coun ts  
See l a b e i  f o r  o t h e r   r e s t r i c t i o n s  and  condi t ions.   sweep Counts 

T o x i c   t o  bees, b i rds ,  f i s h  and w i l d l i f e .  
Keep cut  of  canats,  uaiervays and ponds. 

N Bloom? ( Y I N )  

>/ Other  mitigation measures Completlun  Date: / / Time: 

have been considered - 
Recom*2,w,; /JA1-,.. 6908 

;.//A ,I ~. 
L,eense No: File Date: Time: 

/ /  

:iighesr C~ i rgory :   .Agr icu l tu ra l  Dare: Approved- 
Rz-mrl-y:  12 Hours Commissionc;-: Denied- 
Requtre  Posting: NO 
Days !u Harvest: 
D a y r  to Pasture: 
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AIR  MONITORING  RECOMMEDATIONS  FOR  CYCLOATE 



Department of Pesticide  Regulation 
~~ 

James W. Wells. Director 

TO:  George  Lew,  Chief 
Engineering  and  Laboratory Branch 
Air Resources  Board 

FROM: Y. Okumura,  Chief 
Monitoring  and Pest Management  Branch 

(916)  324-4100 

DATE:  September 2, 1998 

SUBJECT:  CYCLOATE  AIR  MONITORING 

Attached is the  Department  of  Pesticide  Regulation's  (DPR)  recommendation  for 
monitoring the pesticide  cycloate.  DPR  provides  this  recommendation  pursuant  to 
the requirements of the Toxic  Air  Contaminant  Act.  DPR  bases its air monitoring 
recommendations  on  historical  cycloate  use  information.  Therefore,  we  request 
that you  consult with the  agricultural  commissioner  in  the  county  where  air 
monitoring will be conducted  to  select  appropriate sites. We also  recommend you 
contact  DPR  30  to  60 days  prior to monitoring  for  updated  pesticide  use 
information. 

We anticipate  submission  of  air  monitoring  data by April 2000. 

If  you have any questions  please  contact  Pam  Wales,  of my staff,  at 
(916)  322-3877. 

Attachments 

cc: Pam  Wales  (TAC  Files),  w/attachments 
Lynn  Baker,  ARB,  wiattachments 
Madeline  Brattesani,  w/attachments 
Stephen  L.  Birdsall,  Imperial  County  Agricultural  Commissioner,  w/attachments 

California  Environmental Protection Agency 
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Pesticide Regulation 
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Pest Management Branch 

Staff  Report 

USE INFORMATION AND AIR MONITORING 
RECOMMENDATION FOR THE  PESTICIDE ACTIVE 

INGREDIENT CYCLOATE 

September 1998 

Principal  Author 
Pamela Wales 

Environmental  Research  Scientist 

Graphics by 
Craig Nordmark 

Environmental Research Scientist 

State of California 
Department  of  Pesticide  Regulation 

1020 N Street 
Sacramento,  California 95814-5624 
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Cycloate Monitoring Recommendation September 1998 

USE INFORMATION AND AIR MONITORING  RECOMMENDATION 
FOR THE PESTICIDE  ACTIVE  INGREDIENT  CYCLOATE 

A. BACKGROUND 

This  recommendation  contains  general  information  regarding the physical-chemical  properties 
and the  historical  uses  of  cycloate.  The  Department  of  Pesticide  Regulation  (DPR)  provides  this 
information  to  assist  the  Air  Resources  Board  (ARB)  in  their  selection  of  appropriate  locations  for 
conducting  pesticide  air  monitoring  operations. 

Table 1 describes  some  of  the  physical-chemical  properties of cycloate. 

Table I. Physical-Chemical  Properties of Cycloate 

Chemical  name 

Common  name 

Some  tradenames 

CAS  number 

Molecular  formula 

Molecular  weight 

Form 

Solubility 

Henry's  constant 

Vapor  pressure 

S-ethyl cyclohexyl(ethy1)thiocarbamate 

Cycloate 

Ro-Neett 

1134-23-2 

CIIHZINOS 
215.37 

Colorless  liquid  with an aromatic  odor 

Water: 9.50 x 10-1  ppm  at  25 OC (Kollman  and  Segawa) 
Miscible  with  most  organic  solvents  (Tomlin) 

4.76 x 10-6  atm~m'/mol  at 25 "C  (Kollman  and  Segawa) 

6.2 x 10-3  mmHg  at  25 OC (Humburg  et  al.) 
1.60 x 10-3  mmHg  at  25 OC (Kollman  and  Segawa) 

Specific  gravity 1.10 at 30/4  (Humburg  et  ai.) 

Soil-applied  cycloate  volatilizes  readily  from  moist  soil  when it is  applied to the  soil's  surface 
without  incorporation.  Volatilization  does  not play a large  role  in  cycloate's  loss  from dry soils. 
Microbial  breakdown  plays a major  role in cycloate's  disappearance  from  soils,  when  cycloate  is 
incorporated  to a depth  of  two to three  inches.  Cycloate  resists  leaching  in  heavy  clay  and  highly 
organic  soils;  however,  in  loamy  sand it leached  downward three to six  inches  with  application  of 
eight  inches of water.  Under  crop  growing  conditions,  cycloate's  reported  half-life  ranged from 
four  to'eight  weeks  in  several  soils. 

Ro-Neeto 6-E is a registered  product of the Zeneca Ag Products  Company,  Zeneca Inc, Wilmington,  Delaware. 
Disclaimer: The mention of commercialproducts, their source, or their use in connection with material 
reported herein is not  to be construed as either an actual or implied endorsement of such  products. 
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Cycloczte Monitoring Recommendation September 1998 

In plants, cycloate is readily taken up  by sugarbeet roots and translocated to the stems  and leaves. 
Although not applied to foliar surfaces, cycloate is rapidly absorbed by leaves. Cycloate does not 
persist in plants. Within three days after treatment, cycloate is rapidly and completely 
metabolized in sugarbeet roots and foliage to.ethyl-cyclohexylamine, carbon dioxide,  amino 
acids, sugars, and other natural  plant constituents. 

Cycloate’s LC,, (96 hour) is 4.5 mg/L for rainbow trout, and 10 ppm for mosquito fish. Its acute 
oral LD,,  is 2,000-3,190, and 3,160-4,100 mg/kg, for male  and female rats,,respectively. Cycloate 
entered the risk assessment process at DPR under the Birth Defect Prevention Act  of  1984 based 
on its toxicity in animal studies. Damage to the nervous system was  the major concern, however, 
cycloate also demonstrated chronic toxicity, oncogenicity and reproductive toxicity. 

B. USE OF CYCLOATE 

As  of September 1998, one cycloate-containing product was registered for use in California. 
Cycloate is a soil-applied, selective herbicide which is incorporated into the soil or  applied  below 
the surface of the  soil. 

In California, growers use cycloate to control annual grasses and broadleaf weeds in sugarbeets, 
table beets, and spinach. One product-Ro-Neet@  6-E-accounts for all of the reported use in 
California. Cycloate product label use rates range from 2.0 to 4.0 pounds  of active ingredient per 
acre for spinach and sugarbeets. To prevent loss of the herbicide, cycloate must be incorporated 
immediately following application. The label offers several methods  for application, including 
broadcast (overall), band (row), and sprinkler irrigation. For soil injection applications  in 
sugarbeets, the label specifies the  use of special equipment designed for soil injection. Cycloate is 
formulated as an emulsifiable liquid. Cycloate products include the Signal  Word  “Caution” on 
their labels. 

With DPRs implementation of full pesticide use reporting in 1990, all users  must report the 
agricultural use of any pesticide to their county agricultural commissioner, who subsequently 
forwards this information to DPR.  DPR compiles and publishes the use information in the annual 
Pesticide Use Report (PUR). Because of California’s broad definition for agricultural use, DPR 
includes data from pesticide applications to parks, golf courses, cemeteries, rangeland, pastures, 
and rights-of-way, postharvest applications of pesticides to agricultural commodities, and all 
pesticides used in poultry and fish production, and some livestock applications in the PUR. DPR 
does not collect use information for home and garden use, or  for  most industrial and institutional 
uses. The information included in this monitoring recommendation reflects widespread cropland 
applications of cycloate. Use  rates were calculated by dividing  the total pounds  of  cycloate used 
(where cycloate was applied to acreage) by the total number  of acres treated. 

According to the PUR, between seventy-one and ninety-three percent of California’s total 
cycloate use occurred in  ten counties (Table 2). Historically, cropland applications accounted for 
all of  the  total amount of cycloate reported used each year. According to the  PUR, prior to 1994 
San Joaquin County routinely received the greatest applications of cycloate, followed by Imperial 
and Solano Counties. However, beginning in 1995, cycloate applications decreased significantly 
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in San Joaquin and Solano Counties, and continued to rise in Imperial County. Preliminary 1996 
PUR information shows similar trends. Over 70 percent of the cycloate applied annually in 
California is used on sugarbeets (Table 3). 

Table 2. Annual  Agricultural Use of Cycloate (Pounds of Active  Ingredient) 

County 1990 1991 1992 1993 1994 1995 

Imperial 12.401 10,661 8.508 6.178 8.307 10,129 
San  Joaquin 17,257 11,197 17,610 12,432 14,654 7.884 
Monterey 44 268 79 127 580 1,135 
Merced 8.811 5,170 4,146 2,446 4,175 3,859 
Ventura 2,699 3,703 2,454 2,233 2,512 3,235 
Fresno 929 0 0 5 0 3,650 
Solano 3.866 4,713 5.949 13,529 9,134 4,444 
Colusa 3,420 1,312 1,152 3.587 2,224 969 
Santa  Barbara 358 1,579 31  7 159 70 681 
Sutter 5,403 2,273 1,894 2,221 2,033 2,402 

Total  annual use in top  ten  counties 
Percent of total  use 

55,189 40,876 42,109 42,917 43,690 36,390 
91 90 71 83 76 77 

Total  California  Use  60,330 45,638 59,428 51,715 57,837 49,897 

-+- 
Table 3. Annual Commodity  Use of Cycloate  (Pounds of Active  Ingredient) 

Sitelcrop 1990  1991  1992  1993  1994  1995 

Sugarbeet 55,141 39,584 45,129 47,908 45,302 43,741 
Spinach 3,118 5,501 13,823 2,971 10,813 5,491 
Beets 2,065 538 476 807 1,720 661 
Other  Crops/Sites 5 15 0 30 2 4 

Total 60,330 45,638 59,428 51,715 57,837  49,897 

Figure 1 illustrates the historical patterns of cycloate use in Imperial County. In Imperial County, 
cycloate applications occurred in September and October, and  were associated with applications 
to sugarbeets. The second highest use occurred in  San Joaquin County, where applications began 
in April, peaked in  May, and tailed off in June.  San  Joaquin County’s cycloate use is also 
associated with applications to sugarbeets. 
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'igure 1. Monthly  Cycloate  Use  Patterns  in 
Imperial  County (1993-1995) 
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:igure 2. Monthly  Cycloate  Use  Patterns in San 
Joaquin County (1993-1995) 
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According to the  PUR, most cycloate  application  rates were typically low, ranging  from 1.5 to 
3.0 pounds per acre,  However,  each year several  applications  occurred at rates  ranging  from  4.0 
to 6.0 pounds per acre.  These  applications  occurred  sporadically  throughout  the  application 
season  and were associated with sugarbeets.  The  cycloate  label  allows  for  multiple  applications 
during  the  season for table  beets and spinach  crops;  however,.it  specifies  malung  a  single 
seasonal  application  to  sugarbeets.  Furthermore,  the  label  recommends using the  higher 
application  rates on crops  grown in fine-textured  soils. 

C. RECOMMENDATIONS 

1. Ambient Air Monitoring 

The  recent  historical  trends in cycloate use suggest  that  monitoring  should  occur  over  a 30- to 
45-day sampling  period in Imperial  County  during  September  and  early  October  associated  with 
applications  to  sugarbeets (Figure 3). Figure  4  shows  the  areas of cycloate use  in Imperial County 
by section for 1994 and 1995.  Three to five sampling sites should be selected in relatively high- 
population  areas or in areas  frequented by people,  and  should  be  located  near  sugarbeet  growing 
areas.  Ambient  samples  should not  be collected  from  samplers  immediately  adjacent to fields 
where  cycloate is being  applied. At each  site,  twenty to thirty discrete  24-hour  samples  should be 
taken  during  the  sampling  period.  Background  samples  should be collected in an  area  distant  to 
cycloate  applications.  DPR  recommends a target 24-hour detection  limit of 0.0259 ps/m'. 

DPR  recommends close coordination  with  the  county  agricultural  commissioner  to  select  the  best 
sampling  sites and periods.  Replicate  (collocated)  samples  are needed for  five  dates at  each 
sampling  location. In addition to the primary sampler,  one  collocated  sampler  should  be run on 
those  days.  The  date  chosen for replicate  samples  should be distributed  over  the  entire  sampling 
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Figure  4.  Cycloate  Applications by Acres in Imperial  County  (1  994-1  995). 
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period. They may, but  need  not  be,  the same dates at every site. Field spike samples should be 
collected at  the same environmental conditions (e.g.. temperature, humidity, exposure to sunlight) 
and experimental conditions (e.g., air flow rates) as those occurring at  the time of ambient 
sampling. 

Additionally, we request that you provide in  the ambient monitoring report: 1) the proximity of 
the sampler to treated or potentially treated fields, including the distance and direction,  and 2) the 
distance the sampler is located above the ground. 

2. Application-Site  Air  Moniforing 

The historical  trends  in cycloate use and product label information suggest that application-site air 
monitoring should be conducted during September or October  in Imperial County in association 
with an application to sugarbeets (Figure 3 ) .  Ideally, monitoring should occur at a  site using the 
highest rates of use-i.e., a rate of 4.0 pounds per acre or higher. According to label information, 
these applications are expected to occur associated with applications to sugarbeets grown in fine 
textured soils. Because  some cycloate applications may be associated with a  special local need 
(SLN) registration, monitoring staff should ensure the SLN is still in effect prior to selecting an 
appropriate monitoring site. 

DPR recommends close coordination with the county agricultural commissioner to select the best 
sampling sites and date. Ideally, the monitoring study should include samples taken before, 
during, and for 72 hours following application, according to the following schedule: 

Sample  period begins: Sample  duration  time 

Background  (pre-application) Minimum  of  12-hour 

During  application 

End  of  application 

1 hour  post-application 

3 hours  post-application’ 

6 hours  post-application’ 

1 hour  before  sunset 

1 hour  after  sunrise 

1 hour  before sunset 
1 hour  after  sunrise 

length  of  application  time 

1 hour 

2 hours 

3 hours  (or up to 1 hour  before  sunset) 

6 hours  (or  up to 1 hour  before  sunset) 

overnight’  (until 1 hour  after  sunrise) 

daytime  (until 1 hour  before  sunset) 

overnight  (until 1 hour  after  sunrise) 

24-hour (until 1 hour after sunrise) 

1 These  samples  and  sample  duration  times may be adjusted  depending on length of application  time.  The  important 
issue is to take at least  one 3-6 hour  sample  between  the  end of the  2-hour  sample  and  dusk  (one  hour  before 
sunset). 

2 All overnight  samples  must  include the period  from one hour  before  sunset to one hour after  sunrise. 

Occasionally, a pesticide application may occur all day long over the course of two or more days. 
In these instances, please collect a sample during the daily application, and an  Overnight sample 
between the end of the daily application and the start of application the next morning. Following 
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the end of the application. begin collecting samples according to the  above schedule, begitming 
with the I-hour sample. Again. some sample time durations may be adjusted according to the 
time  remaining  between  end of application and dusk.  Regardless of application duration, the 
study  should include at  least one I-hour  sample taken immediately following  the end  of 
application. at  least one 1-4 hour sample (taken following the I-hour  sample). and all overnight 
samples must include the  time  period  from  one hour before sunset to one hour following sunrise. 

The selected  field should be 10 acres in area, or larger. A minimum of four samplers should be 
positioned. one on each  side of  the  field. A fifth sampler  should be collocated at one  position, 
Since cycloate is extensively used  in  the area, background  samples  should  collect enough volume 
(either a minimum1 2 Ihours  at  the same  flow  rate as the  samplers, or a shorter  period  with a higher 
volume pump) to achievcthe recommended  target 24-hour  detection limit of 0.0259 pg/m3. Ideally, 
samplers  should be placed a minimum  of 20 meters  from  the  field.  Field spike samples  should be 
collected  at  the same environmental conditions (temperature humidity, exposure to sunlight) and 
experimental conditions (similar air flow rates) as those occurring at  the  time  of sampling. 

Additionally, we request that  you  provide in the monitoring report: 1 )  an accurate record  of  the 
positions  of  the monitoring equipment with  respect to the field, including the exact distance that 
the sampler is positioned from  the field; 2) an accurate drawing of the monitoring site showing the 
precise  location  of  the meteorological equipment, trees, buildings, and other obstacles; 
3) meteorological data collected at a minimum of 1 5-minute intervals including wind speed and 
direction, humidity, and air temperature, and comments regarding degree of cloud cover; and 
4)  the elevation of each  sampling station with respect to  the  field, and  the orientation  of the  field 
with  respect to North (identified as either true or magnetic  North). 

D. SAFETY RECOMMENDATIONS 

Monitoring personnel should use  proper protective equipment to  prevent exposure to  the vapors or 
spray mist. According to the  product  labels, proper protective equipment for applicators includes 
long-sleeved  shirt and long pants.  chemical resistant gloves  (such  as barrier laminate, nitrile 
rubber, neoprene rubber, or viton),  shoes plus socks.  Additional recommendations include 
protective eyewear, chemical-resistant headgear for overhead exposure, and a cartridge respirator 
equipped with a filter cartridge approved for use with pesticides. Monitoring personnel should 
refer  to  the  label  of  the actual product  used  for further precautions. 

8 
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M E M O R A N D U M  

TO: Kevin Mongar, Project Engineer 
Engineering and Laboratory Branch 
Air Resources Board 
600 North Market Boulevard (Mail Code B-4) 
Sacramento, California 958 12 

0 
FROM: Randy Segawa, Senior Environmental Research Scientist ' ,&LpLL 8 

Environmental Monitoring and 

(916) 324-4137 
Pest Management  Branch 

DATE:  August  19, 1999 

SUBJECT:  UPDATED  PESTICIDE USE REPORT  INFORMATION  FOR  1999 
CYCLOATE AIR MONITORING  STUDIES 

Our September 1998 Cycloate  Monitoring Recommendation included Pesticide Use 
Report (PUR)  data  from 1990 through 1995. My staff have reviewed the 1996 through  1998 
PUR to update the information on cycloate applications in California (see attached tables). 
According to the PUR, cycloate use in Imperial County has continued to rise. In 1998, Imperial 
County used more than 1.5 times as much cycloate as Fresno County, which reported the second 
highest use (Table 1). In Imperial County, cycloate applications occurred in September  and early 
October and  were associated with applications to sugarbeets. Cycloate use has also  increased 
dramatically in Fresno, Merced, and Solano Counties from 1996-1998. These  applications are 
associated with either May  or June applications to sugarbeets. 

Given the consistent patterns of use in Imperial County, we confirm our earlier recommendations 
to conduct the ambient and application air monitoring studies in there during September and 
early October near sugarbeet growing areas. We have prepared updated maps  to  assist  you  in the 
placement of air monitoring stations during this year's cycloate air monitoring study. Attached 
are maps  showing the locations and the amounts  of cycloate that were used in Imperial County 
during 1996, 1997, and 1998. We recommend  close coordination with the Imperial County 
Agricultural Commissioner to select the best times  and  sites  for the studies. 

If you have any questions regarding the attached information, please contact Pam Wales, of my 
staff, at (916) 322-3877. 

Attachments 

cc:  Pam Wales, DPR  (TAC Files) (w/attachments) 
Danny Merkeley, DPR 
Stephen L. Birdsall, Imperial County Agricultural CommissioneI 

California  Environmental  Protection  Agency =* Pnnted on Recycled Papcr 

http://ww.cdpr.ca.gov


Table 1. Annual  Agricultural  Use of Cycloate  by  County  (Pounds of 
Active  Ingredient) 

County 1996  1997  1998 

Imperial 
Fresno 
Merced 
Solano 
Monterey 
San Benito 
Yolo 
Ventura 
Sutter 
Sacramento 
Santa  Barbara 
San Joaquin 
Coiusa 
Riverside 
Stanisiaus 
Madera 
San Luis  Obispo 
Santa Clara 
Santa Cruz 
Los Angeles 
Kern 
Orange 
Arnador 
Contra  Costa 
Lassen 
San Bernardino 
San Francisco 
Shasta 
Teharna 

14,834 
2,707 
4,904 
1,507 
5,165 

17 
1,016 
3,473 
1,210 

1,218 
5,589 
1,301 

737 
34 

771 

221 
94 
85 

3 

16,545 
4,091 
7,210 
5,535 
6,801 
" 293 

1,969 
3,008 

860 
1,438 
1,558 
3,487 
1,421 

722 
20 

206 
20 1 
147 
42 
1 

2 

36 
0 

174 

15,214 
9,566 
7,967 
7,411 
5,899 
3,884 
3,716 
2,542 
2,150 
1,795 
1,601 
1,080 

948 
876 
439 
298 
25 1 
106 
81 
65 
18 
4 

~~ 

Total Pounds  Used 

Table 2. Annual  Agricultural  Use of Cycloate  by  Commodity  (Pounds of 
Active  Ingredient) 

CROP 1996  1997  1998 

Sugarbeet 33,466  40,269  46,824 

Spinach 11,280 14,195 17,343 
Beets 350 1,091 964 

8 780 

Total Pounds  Used 45,097  55,564  65,911 



Cycloate Use in  Imperial  County  (Pounds  Used) 
(August  20-October I O ,  1996) 
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Cycloate  Use  in  Imperial  County  (Pounds  Used) 
(August  20-October IO, 1997) 
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Cycloate  Use  in  Imperial  County  (Pounds  Used) 
(August  20-October IO, 1998) 
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APPENDIX V 

APPLICATION  AND  AMBIENT  FIELD  LOG  SHEETS 
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SAMPLE  FIELD  LOG  SHEET 
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SAMPLE FIELD LOG BOOK 
Project: Cycloate  Ambient Air Monitoring 

Project #: C99-084 
Weather 
o=overcas: Sampler's 
P C T ~ ~ ~ Y  , Initials 
c=cloudv 

Date Time Start End Comments 
OniOff OniOff Flow Flow 

Sample 
ID 
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SAMPLE FIELD LOG BOOK 
Project: Cycloate Ambient Air Monitoring 
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SAMPLE FIELD LOG BOOK 
Project: Cycloate Ambient Air Monitoring 
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SAMPLE FIELD LOG BOOK 
Project: Cycloate Ambient Air Monitoring 
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CYCLOATE  APPLICATION  METEOROLOGICAL  DATA 





CYCLOATE APPLICATION  METEOROLOGICAL DATA 
Export  Filename : C:\MICROMEnCYCLl5\EXPORn9910051O.TXT 
Export data for station : Cycloate  Applica 



CYCLOATE APPLICATION  METEOROLOGICAL  DATA 
Export  Filename : C:\MICROMET\CYCL15\EXPORn9910051O.TXT 
Export  data for station : Cycloate  Applica 
Printing  Date : 1999/11/10 
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CYCLOATE  APPLICATION  METEOROLOGICAL  DATA 
Export  Filename : C:\MICROMEnCYCL15\EXPORT\9910051O.TXT 
Export  data for station : Cycloate  Applica 



CYCLOATE  APPLICATION  METEOROLOGICAL  DATA 
Export  Filename : C:\MICROMEnCYCLl5\EXPORT\9910051O.TXT 
Export  data for station : Cycloate  Applica 
Printing  Date : 1999/11/10 

I 10/8/991 8:301 5.71 282 I 24.1 I 29.931 6.21 
~~ ~~~ ~~~~ ~ 



CYCLOATE  APPLICATION  METEOROLOGICAL  DATA 
Export  Filename : C:\MICROMET\CYCL15\EXPORT\9910051O.TXT 
Export data for station : Cycioate Applica 
Printing  Date : 1999/1  1/10 



CYCLOATE APPLICATION METEOROLOGICAL DATA 
Export  Filename : C:\MICROMET\CYCL15\EXPORT\9910051O.TXT 
Export data for station : Cycloate  Applica 
Printina Date : 1999/11/10 





CYCLOATE  APPLICATION  METEOROLOGICAL DATA 
Export  Filename : C:\MICROMET\CYCL15\EXPORT\9910051O.TXT 
Export  data for station : Cycloate  Applica 
Printing  Date : 1999/11/10 



CYCLOATE  APPLICATION  METEOROLOGICAL DATA 
Export Filename : C:\MICROMET\CYCL15\EXPORT\99100510.TXT 
Export  data for station : Cycloate  Applica 
Printing  Date : 1999/11/10 
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